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Valves in Veins: An Historical Survey. 


By K. J. Frankuin, D.M. 


(Irom the Pharmacological Laboratory, Oxford.) 


A LITERATURE extending over four centuries cannot be checked experimentally 
by any one observer. The writer has, therefore, contented himself in this paper with 
recording the observations of others, and has not attempted too critical a review of 
their works. Conflicting statements, where they occur, must be judged on their 
merits, but it should not be forgotten in this connexion that the wide variations found 
in the venous system as a whole have a parallel in the particular part of that system 
now under consideration. To individual differences, and to differences between 
individual veins, must be added those due to age, sex and species, and possibly also 
others. 


(I) TERMINOLOGY. 
(See fig. 1.) 


The valves of veins have been called by various names, membranexe [155], 
membranule, ostiola |1\, apophyses membranarum |47, p. 122], membranarum 
epiphyses [47, p. 357; 147], valvulw and ovypwoedeis membrane [1]. In this last, 
the word sigmoid refers to the old Greek letter sigma, which was semilunar in shape, 
like a capital ©. In addition to the above names, exilia opercula [115] and 
érav@icpoi [132] are terms which some writers have referred to valves. 

Valves have been divided into two classes, first, those over the entries of 
tributary veins, variously called platismata or platismatia |123], sowpapes [140], 
valvules en toupie |78), Astklappen |80!, or ostial valves [78], and secondly, those 
in the lumen of the veins—Taschenklappen [80], or parietal valves [78]. 

The sinus of the parietal valve has been called nid de pigeon [140] or 
Klappentasche |45\, the thickened attachment of the cusp framework to the vein- 
wall agger [107], limbus, tuberculum {99}, bourlet {140), bourrelet bourrelet fibreuz, 
cintre fibreux, liséré fibreux (78), and Wulst or Klappenwulst |45]). The cusp, 
apart from or with the agger, has been called repli séreux, repli membraneux [78], or 
Klappensegel (45). The cornua are the continuations of the free border of the cusp 
where it meets the vein-wall [66]. The free border and the agger join here, and the 
structure so formed reaches proximally, as a ridge, for a short distance in the vein- 
wall. ‘‘ Proximally” in this paper means “away from, in the direction of the 
blood-stream ”’ ; “ distally,” “ away from, in the opposite direction.” 

In the past the word valve has often been used to describe a single cusp, and this 
has led to confused descriptions |e.g., 3}. In this paper valve means the whole 
valvular apparatus at any particular level in a vein, whether it be formed of one, 
two, three, four, or five cusps. In addition, Houzé de l’Aulnoit’s terms “ ostial ” and 
“ parietal ”’ will be employed, as also the names sinus, cusp, agger, cornua, and free 
and attached borders. 

The modern nomenclature of the valves is indicated in fig. 1. 
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(II) DEVELOPMENT OF VALVES. 
(See figures 22, 23, 24.) 


Investigation of the embryological development of valves is very recent, and one 
can only regret that it was not attempted earlier, for the two papers by Kampmeier 
and Birch [81] and Jiiger [80] have already cleared up many points previously in 
dispute. Jiger worked on pig embryos, Kampmeier and Birch on human material. 
Their general conclusions were similar. 


“Foetuses ranging in age from two months in wtero to full term constituted the material 
used for study. The first valves arise in the peripheral veins at approximately 3-5 months, 
those of the upper extremity somewhat earlier than this, those of the lower slightly 
later. The earliest valves of the lower extremity appear in the deep veins in the territories of 
the femoral trigone and popliteal fossa and in the upper end of the saphena magna. The full 
quota of valves in the saphenous district originates during the next two months of 
development, after which no further ones are laid down. 

“The bicuspid valve begins as a pair of inconspicuous and more or less transversely 
placed endothelial ridges inside the vein. By the invasion of the mesenchyme, the elongation 
and slanting of the ridges, and the formation of a concavity on their leeward face, the anlagen 
are gradually converted into valval sacs. Coincident with such changes, the venous cavity 
flares outward at the level of these sacs, so aiding in the production of their sinus. The 
bulging occurs sequential to a local retardation in growth and a deficiency in circular muscle 
development of the tunica media, which at such points in the new-born is only one-fourth to 
one-fifth as wide as elsewhere in the contracted vein. 

“ Arbitrarily, but conveniently, the formative period of a venous valve may be demarcated 
into five genetic phases (see fig. 22). 

“ Of atypical venous valves in the foetus, both unicuspid and tricuspid are described. They 
may be derived from the typical bicuspid variety (see fig. 24). What seemed to be vestigial 
valves were also found several times. 

“The most constant position of the valves in the chief peripheral venous trunks is just 
distal to the entrance of tributaries. A number of other common varieties of locality are also 
enumerated. Occasionally valves may follow each other in immediate succession. 

“ Numerical variability already is evident in the foetus. The statements regarding marked 
reduction in the number of valves, during the period from prenatal to the second decade of 
postnatal life, must be received with scepticism” [81]. 


(III) StRUCTURE OF VALVES. 
(See figures at end of paper.) 


Ostial Valves.—These occur less frequently than the parietal, and they have no 
agger. They are situated at the entrance of small veins into larger ones, and 
consist usually of a single fold, whose insertion occupies about two-thirds of the 
circumference of the entry [78, 116], although this amount may vary [135]. 
Sometimes they consist of two folds, arranged somewhat in the manner of a bicuspid 
parietal valve, but with an ostial origin [135]. Or they may consist of a double fold, 
like an oyster-shell, and in these cases reflux of blood bellies out one fold into the 
main stream, and flattens the other against the tributary vein entry [78]. A valve 
which is not inserted into the circumference of the actual entry is not an ostial, but 
a parietal valve, no matter how near it is to the entry [136]. This distinction is 
not always clearly drawn in the literature, and in consequence the writer may have 
in places misinterpreted an author's meaning. The single-fold ostial valve directs 
the tributary blood-stream into the main veins and towards the heart ; a large one, 
if flattened over the entry, would prevent regurgitation into the tributary, but it 
would act in exactly the opposite way if at the moment its free border extended out 
into the main stream. The two-fold ostial valve (the second variety of ostial valve. 
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referred to above), of which an example is found at the thoracic duct entry [135], 
prevents regurgitation. Kerkring gives drawings of pyriform ostial valves in man and 
the horse (fig. 14); a photograph of one is also available (fig. 21). Salter and 
Pettigrew should be consulted for further details about ostial valves. 

Parietal Valves —These may have from one to five cusps. Bardeleben, working 
only on human material, says that all true valves possess two cusps, neither more 
nor less [10]. Bicuspid valves are no doubt the rule in man, at least in the 
extremities [56, 86, 88], but Friedreich occasionally saw unicuspid and tricuspid, 
Hesse and Schaack tricuspid, and Houzé speaks of all forms up to quadricuspid, 
while Kerkring gives drawings of tricuspid valves. In animals tricuspid, quadricuspid 
[163] and quincuspid [85] have been found. A number of unicuspid valves are 
shown in the plates of Fabricius. Pettigrew states that in the smallest veins 
unicuspid valves are present, in the medium and large-sized veins of the extremities 
bicuspid, while in very large veins, such as the internal jugular of the horse, tricuspid 
and quadricuspid valves are by no means uncommon. The free border of a cusp is 
somewhat stronger in structure than the main part of it, according to Senac and 
Morgagni, the agger than either. Haller finds that the cornua are longer the shorter the 
stream length of the cusp. The attached border of a parietal unicuspid valve occupies 
rather more than half of the interior of the vein [116]. In a bicuspid valve the 
vertical length of the cusps may often be twice the diameter of the vessel, and the 
free borders of the cusps run together for some distance from the vein-wall owing to 
the fibrous structure in them. Kerkring found sometimes that one cusp occupied 
two-thirds of the lumen, the other one-third. In the tricuspid valve one segment is 
usually greater than the other two [78, 116). These valves are shallower than the 
bicuspid, and intermediate between them and the tricuspid valves of the aorte. 
When four cusps are present, two are more or less rudimentary [116], and the valve 
is possibly less efficient than with fewer cusps [158]. 

The microscopical structure of a parietal valve is as follows [45, 111, etc.) :— 

(A) Cusp. 

(a) Endothelium.—The long axis of the cells is parallel to that of the vein on the 
proximal side, transverse on the distal side (Ranvier in 120). 

(b) Smooth Muscle.—This is said to be present, transverse to the long axis of the 
vein, especially near the free border, by Remak, Ranvier, Bardeleben [10] ; to occur in 
some valves, but not in others, by Epstein, in the larger valves, by Wahlgren [see 10], 
not to do so in sheep’s mesenteric valves by Haynes [55]. In the agger, or crescent- 
shaped junction of the cusp with the vein-wall, there are smooth muscle-fibres 
running parallel to the course of the agger. Some of these fibres pass over into the 
neighbouring parts of the cusp. The fibres lie in an elastic network derived from a 
fraying-out of the elastic membrane of the intima, and the agger contains in addition 
a large amount of homogeneous cement-substance, and some connective-tissue cells. 
The agger reaches a short distance (proximally) beyond the free border of the cusp 
to form the “ cornua valvulx.”’ It is fairly rich in blood-capillaries [45]. 

(c) Other Components.—The two surfaces of the cusp show no close corres- 
pondence. Under the endothelium of the “capillary” surface is a fine elastic 
network, under that of the “heart” surface are traces only of elastic tissue in the 
midst of connective tissue [45]. For the arrangement of the fibrous and elastic 
tissue see fig. 16. 


(B) Sinus. 

(a) Intima—External to the endothelium of the vein-wall is a layer of 
longitudinal muscle-bundles, traversed by delicate branches of the elastic intima, 
and embedded in an homogeneous cement-substance, containing a few connective- 
tissue cells. These muscle-fibres reach proximally a point just beyond the free 
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border of the cusp; distally most of them join the agger, but a few are prolonged for 
a short distance in the intima. 

(b) Media.—-Longitudinal muscle-fibres reach from the same proximal point as 
those of the intima to become incorporated distally with the agger valvule. The 
circular muscle of the vein-wall decreases or disappears completely (e.g., in the 
femoral vein) in the area of the sinus. In the femoral vein of man Epstein found 
that for a distancs of 0:1 mm. proximal to the sinus the vein-wall was completely 
devoid of muscle. The thinning of the media, and the disappearance of the circular 
muscle, occurs in the last stage of development of the venous valves, shortly after 
birth [81]. According to Sappey, valves have no nerve supply. 

Unusual Types of Valve-—Hyrtl, in his Lehrbuch (1882) deseribes a spiral valve 
of three to eight revolutions as occurring in the portal vein of rodents. Perrault 
speaks of solid fleshy valves in certain fishes. These valves have pores on their 
proximal side, and a reflux of blood fills the pores and closes the valves; blood 
flowing in the opposite direction encounters a pore-free surface, the passage of the 
blood empties the pores and opens the valve. 

(IV) BEFORE HARVEY. 
(See figures 2-8.) 

lt is not easy among all the conflicting evidence to decide who first discovered 
the venous valves. The claim made on behalf of Canano, however, is a strong one, 
and is supported by Morgagni, Haller, and more recently again by Streeter [33]. 
About 1536 Gianbattista Canano and his kinsman, Antonio Maria Canano, began 
demonstrating at Ferrara to an audience which included Piccolomini and Francis 
Vésal, the brother of the great anatomist. In 1541 Gianbattista Canano, then 
twenty-six years of age, became Professor of Anatomy at Ferrara, where he was 
visited between August and November by Vesalius. Four years after this, at 
Regensburg, and by the sick-bed of Lord Franceso d’Este, the two great anatomists 
met again. It was at this meeting that Canano told Vesalius of his discovery of 
valves in the opening of the azygos and renal veins, and of the veins overlying the 
upper part of the sacrum [155]. Canano did not publish his results, and this 
meagre account, printed several years afterwards, may well be an incomplete 
statement of what Canano had done. From Amatus Lusitanus, who was at 
Ferrara from 1542-1548, comes further corroboration of Canano’s knowledge of the 
azygos valves. Amatus stated that these were demonstrated at Ferrara, in 1547, to 
a large audience, the bodies of men and animals being used for the purpose [5]. 
But Amatus, unfortunately, in publishing his work in 1551, said that the valve at 
the orifice of the azygos opposed the flow of blood from that vein into the vena cava, 
and he involved Canano’s name in this erroneous idea. The leading anatomists, 
Vesalius [156], Eustachius, Falloppius, and also Franciscus Valesius, combined to 
pour scorn on Amatus, and as a result progress in the study of the valves generally 
received a set-back for several years. 

Another claimant is Charles Estienne, who described apophyses membranarum in 
the liver veins in 1545, and who had observed them, according to Streeter [33], 
as early as 1538. These valves, said Estienne, opposed the back-flow in the same 
way as the heart-valves. His description, however, is very vague, and he confines 
his observations to the liver veins. 

A third claimant is Jacobus Sylvius (1478-1555). In his Isagoge, published 
posthumously and in the year of his death, mention is made of valves at the mouth 
of the azygos, and often of other large vessels, such as the jugulars, brachial and 
crural veins, and the trunk of the cava as it leaves the liver. But Sylvius [153], in 
1541, seems to have had no knowledge of these structures, and never claimed to have 
discovered them. 
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After this time, possibly as the result of the book of Amatus and its sequel, 
interest in the question of valves died out until Fabricius ab Aquapendente re- 
discovered them in 1574. Realdo Colombo, it is true, had mentioned valves in the 
mesenteric veins in his posthumous work published in 1559, but after that all know- 
ledge of such structures seems to have disappeared, and Fabricius believed he had 
found what no one had seen before (but see Morgagni §§ 63 sq.). In the early part 
of 1579 |1) he began to demonstrate them publicly, as also did Salomon Alberti 
later in the same year in Germany. Alberti, in his book in 1585, acknowledged 
his indebtedness to Fabricius. In this book appear the first drawings of valves 
(figs. 2 and 8). Next year, a further account was given by Piccolomini, one of 
Canano’s earliest pupils. He described his delight at the sight of the countless 
valves in the veins, and attached great importance to them. 

In 1603 the valves at last received full recognition through the publication of the 
De venarum ostiolis of Fabricius, with its definite statements and its fine plates (see 
figs. 4-8). The structure, distribution and position of the valves were described, and 
also the fact that they opposed the back-flow of blood. But Fabricius thought that 
the lumen was only partially closed by the valves, and so failed to deduce their true 
function. It was left for his pupil, William Harvey, who was at Padua from 1600 
to 1602, to grasp the true significance of the valves, and to make the greatest single 
contribution ever made to physiological knowledge. 


(VY) THE OCCURRENCE OF VALVES IN VARIOUS VEINS. 
(See figures at end of paper.) 


Although Harvey saw the true importance of the valves, he did so at a time when 
the knowledge of their distribution was still incomplete. Fabricius had stated that 
valves were common in the veins of the extremities, but absent in the vena cava, in 
the internal jugular except at its orifice, and in numerous small cutaneous veins. 
Harvey himself mentions also occasional valves in the coronary, mesenteric, splenic, 
and renal veins. It is to bridge the gap between then and now that the following 
review of the occurrence of valves has been attempted. 


(A) Miscellaneous Observations. 


Swammerdam is said to have denied the presence of valves in amphibia, but 
Suchard more recently has shown them to exist in very large numbers in the 
frog (Rana esculenta) and toad (Bufo vulgaris). In the frog they are usually bi-, 
sometimes tri-cuspid [145]. 

Carrier gives a figure of valves in the veins of the bat’s wing, first described by 
Wharton Jones in 1852. (Phil. Trans. Roy. Soc., part I, 181-186). 

Hildebrandt states that valves are much less common in birds than in mammals. 
Ellenberger and Baum give a distribution of valves in the domestic mammals very 
similar to that found in man. 

In the whale there are no venous valves, according to the author of Moby- 
Dick [103], and Burow saw none, except in the azygos vein, in the seal [23]. 

Valves do not occur in veins less than 1 mm. in diameter, nor in certain of 
the larger veins, among which have been placed the uterine, umbilical, placental, 
periosteal and bronchial veins. Other veins in which they are not present are 
indicated below. 


(B)| The Venous Valves of the Heart, the Cardiac and Pulmonary Veins. 
The venous valves of the heart, found in fishes, amphibians, and reptiles at the 
junction of sinus and right auricle have practically disappeared in the higher animals 
although out of the right one has been evolved the right taenia terminalis [82, 83], 
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The Thebesian and Eustachian valves derive part of their musculature from the 
remnants of the right venous valve, and a thin muscular layer along the lower 
border of the fossa ovalis occupies the position of the left venous valve, and is 
probably derived from it [83]. In this connexion Turner’s notice of a heart in 
which the superior vena cava possessed a valve at its auricular orifice is of interest. 
Houzé called the Eustachian valve the ostial valve of the inferior vena cava. 
Durocicz deals with the sphincter mechanism at the entry of the cave and 
cardiac veins. 

Piersol states that the cardiac veins do not possess valves in their course, but 
certain of them possess unicuspid or bicuspid valves at their entry into the coronary 
sinus. The oblique vein of the left auricle has no valves, the ostial valve of the 
great coronary is the valve of Vieussens, which, according to Gruber [63, quoted 
in 81], is a bicuspid valve in the young and is retained, in a reduced state, in 
80 per cent. of adults. The valves of the coronary veins are often insufficient. 
In the seal, Burow [23] found no valve but a constriction of the cardiac vein just 
before its entry into the auricle. 

The other veins connected with the heart, the pulmonary veins, are said by 
Lancisi to possess valves in their branches, but not in the main trunks. The presence 
of valves in these veins is denied, on the other hand, by most writers. In animals, 
valves are recorded by Boissier de Sauvages in the sheep, while Richelmann finds 
ostial valves in the pulmonary branches in the dog and calf. Mayer [see 75] stated 
that an ostial valve is present where a pulmonary tributary joins a larger vein at an 
acute angle, but never, or very rarely (Kelch), in man when the angle of junction is a 
right angle. According to the same author, valves are more common in man than 
in the pig, and he also states that Cuvier found them quite common in several 
amphibia. In the hippopotamus [61] there are said to be no valves in the venze 
cave, cardiac and pulmonary veins. 


(C) The Superior Caval System. 


The Superior Vena Cava and Innominate Veins.—-These have no valves [118]. 
The Tributaries of the Innominate Veins other than the Subclavian and Internal 
Jugular.—Pierso} states that the vertebral, inferior thyroid, and superior phrenic are 
guarded at their orifices; Piersol, and Braune and Fenwick, that the internal 
mammary is valved in its course; and Houzé that all the small tributaries of the 
innominates, e.g., internal mammary and superior phrenic, have an ostial and two or 
three parietal valves. The vertebral, however, has none in its continuity (Haller and 
Houzé). A valve, either unicuspid or tricuspid, occurs at the entry of the deep 
cervical into the vertebral [81]. In domestic mammals (horse, donkey, mule, ox, 
sheep, pig, goat, dog and cat), according to Mobilio, the valves at the entries of 
tributaries into the superior vena cava and its large branches are distributed 
similarly to those in man, but show somewhat greater variations on the left side. 
Internal Jugular Vein.—There is a bicuspid valve at the upper part of the bulbus 
[49 Plate I.A., 12, 66, 78, 118, 144, etc.], or else a unicuspid [118]. In either case 
it is insufficient, although it is possible that it is sufficient in foetal life (Betsche, 
Haller, Houzé and others), and in animals (Dionis). Kerkring found a tricuspid 
occasionally. When the valve is bicuspid, one cusp is anterior, one posterior, 
according to Morgagni, but not according to Houzé. Haller disagrees with Riolan’s 
statement that there are other valves in the internal jugular. Kampmeier and 
Birch say that a valve may occasionally be present at both ends of the bulb. 
Tributaries of the Internal Jugular Vein.—Haller says valves are present in the 
facial, lingual, tonsillar and other branches, which do not enter the cranium. In the 
facial Houzé says valves are rare and variable, while Piersol admits their occasional 
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presence in this and the angular vein, but says they are insufficient. The lingual and 
its branches have valves (Houzé and Piersol), likewise the superior thyroid and 
laryngeal (Houzé). The cerebral and ophthalmic veins have no valves (Verneuil, 
Houzé, Piersol), nor do the meningeal [81], the sinuses (Verneuil, Houzé), or the 
veins of the diploé (Houzé). According to Spalteheltz [81], however, the emissary 
veins, particularly the parietal ones joining the superior sagittal sinus and the veins 
of the diploé and the scalp, do possess valves directed peripherally. 

External Jugular Vein.—Riolan [124], Diemerbroeck, and Dionis deny the 
presence of valves in this vein and Houzé their presence in its trunk ; Piersol states 
that there is a bicuspid valve at its entry into the subclavian, usually another about 
the middle of the neck, and sometimes a third between these. All are insufficient. 
Struthers gives two in his figure, and some in the branches. 

Tributaries of the External Jugular.—The temporal veins have valves at their 
mouths [81], and also in their course [78], the internal maxillary ostial valves only 
[78]. The anterior jugular has no valves [118]. 

Miscellaneous Remarks on the Jugulars.—Kerkring gives figures of a human 
jugular vein with three tricuspid valves, a boy’s jugular with one tricuspid, one 
quincuspid and one tricuspid in a dog’s jugular, and two tricuspid in that of an ox 
(see fig. 14). Bidloo gives a drawing of a tricuspid jugular valve. Stephen Hales 
found the jugular valve insufficient in a mare. In the Museum of the Royal College 
of Surgeons are specimens showing a bicuspid value in the camel, and bi-, tri-, and 
quadricuspid in the horse. 

Subclavian Vein.—Haller and Houzé find one bicuspid valve, Piersol one bicuspid 
valve at its junction with the internal jugular, and one at its junction with the 
axillary. The Royal College of Surgeons’ Museum has a specimen of a camel's 
subclavian valve. 

Axillary Vein.—T. Bartholin says the upper limb is well valved post alarum 
glandulas, Riolan {124) that there are two valves, one behind the other, in the 
axillary vein, and Houzé gives two or three. Piersol says there is one bicuspid valve, 
usually situated at the lower border of the subscapularis. 

Arm Veins.—Houzé states that all the arm veins have valves with few exceptions, 
Houzé and Piersol that the deep veins have more valves than the superficial. 
Bardeleben finds the deep veins of the forearm, like those of the calf, very well 
supplied. His general remarks on the leg veins apply also to the arm veins (see 
below). For details as to the number of valves in the various veins his paper should 
be consulted [10]. Houzé finds that the blood-flow, where directed by valves, is 
always from superficial to deep veins. 


(D) The Azygos System. 


The Azygos Veins.—Besides the statements mentioned in Section IV above there 
are those of Riolan, who re-discovered the azygos valves in the seventeenth century, 
and also of C. and T. Bartholin, Haller, Hebenstreit, Hollerius, Houzé, Lancisi, 
du Laurens, Molinetti, Morgagni, Richelmann, Roden, Rolfink, Sappey, Sclanus and 
Senac. Riolan found 2-4 valves in this vein. Morgagni summarized the position in 
1765. In the last century Gruber [62] re-investigated the whole question, working 
on 100 human subjects, eighty-eight male, and twelve female. According to him, 
valves occur in the majority of cases, but some veins are quite destitute of them. 
Their number is usually from 2-4, they are partially insufficient, and occur chiefly in 
the arch of the vein. The vena hemiazyga only very seldom possesses ostial or 
parietal valves. When a left azygos vein occurs, it is usually provided with valves. 
The left superior intercostal has only exceptionally ostial or parietal valves, the lower 
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intercostals occasionally have ostial valves, the upper intercostals more often have an 
ostial valve than not. They are not always sufficient. 

The one azygos vein of a newborn child mentioned in the paper of Kampmeier 
and Birch contained three valves, ostensibly well-formed, two being in its upper 
reaches, near its union with the pre-cava, and the third at the level of the diaphragm. 
None of the metamerically arranged ostia of its intercostal branches were valveless. 

The Intercostal Veins.—Those veins which connect anteriorly with the internal 
mammary or musculo-phrenic may each be divided into three portions :— 

(1) Anterior: valves direct blood anteriorly to internal mammary or musculo- 
phrenic. 

(2) Middle: destitute of valves. 

(3) Posterior : valves direct blood to azygos or hemiazygos. The middle portion 
is connected with the costo-axillary veins, so that blood in this portion may also 
travel from the upper six or seven veins to the axilla. In the lowest veins there is 
no double flow, the valves all being directed towards the azygos veins. 

For further details Braune and Fenwick should be consulted. 

The Spinal Veins.—The two longitudinal veins and the anastomosing veins are 
avalvular. The small veins coming from the interior of the vertebre are furnished 
in their extra-osseous course with petites cloisons membraneuses, which prevent 
reflux. The veins of the spinal cord itself are avalvular (Houzé). Valves are found 
where the chief channels discharge into the intervertebral veins, and these in turn 
into the vertebral, the intercostal, the lumbar, and the sacral veins (Kampmeier 
and Birch). 

(EZ) {The Inferior Caval System. 


Inferior Vena Cava.—Most observers [2, 56, 66, 78, 118, 140, etc.| deny the 
existence of parietal valves between the heart and the common iliac veins, but 
Bardeleben [10! records finding one cusp of a bicuspid valve persisting below 
the entrance of two tributaries on the posterior wall of the cava, the anterior cusp 
presumably having atrophied. Riolan [124] says there is no valve in the cava near 
the liver. Highmore found ostial valves at the entrance of many tributaries of the 
cave, and Kerkring gives figures of such valves in man and the horse (fig. 14). 
Richelmann likewise gives ostial valves to the phrenic, renal, adipose, and lumbar 
veins, but not to the hepatic, at the entrance of which ostial valves had been seen by 
others in the ox, cat and dog. Houzé found ostial valves in the case of the lumbar 
and right spermatic veins. The occurrence oi ostial valves will be dealt with in more 
detail in describing the caval tributaries. Parietal valves occur in the stomach 
tributaries of the horse’s cava [17]. Houzé notes a spur, sometimes perforate, at 
the bifurcation of the cava to form the iliacs. 

Phrenic Veins.—According to Diemerbroeck, some writers state that these veins 
are valved at their entries. Among such writers is Highmore [74]. 

Lumbar Veins.—These may have ostial valves. They also may have one or two 
parietal valves, concave towards the cava, but nearly always insufficient [78, 118}. 

Hepatic Veins.—C. Bartholin gives ostial valves, T. Bartholin valves at the entry 
of small branches, as found previously by Estienne in man, and in the ox by 
Conring.. Highmore finds valves in many animals, Meibom in the goat (capreolus), 
but not in ox or dog. Diemerbroeck found valves in the ox, but is doubtful about 
man. Houzé denies the presence of valves in man. McDonnell finds ostial valves 
in many animals. Wintringham gives them valves, and Winslow ostial valves, or an 
ostial valve-like structure. Piersol states that in the adult these veins are valveless. 
Kampmeier and Birch agree, but say that in consequence of their oblique entry into 
the vena cava a sickle-shaped fold may occur at the lower margin of each orifice ; 


scale > 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 9 


Section of the History of Medicine y 


the same authors found no evidence of valves or their rudiments in a 5-5 months’ 
foetus, either in the main trunks, or at the ostia of their tributaries, or at their 
confluence with the vena cava. 

Renal Veins.—Ostial valves are described by Diemerbroeck and Henle; they are 
said to occur sometimes in man and commonly in the sheep and horse by McDonnell, 
in oxen by Alberti {2}. Parietal valves occur at the entry of the spermatic, 
according to Haller, and near the opening into the cava, according to Epstein. 
They have been seen in the renal veins of cat and rabbit by Franklin [54], and a 
specimen from the camel is in the Museum of the Royal College of Surgeons. 
Rivington found parietal valves in a certain number of cases in human beings. 
Renal valves have also been mentioned by Bauhin [13], Harvey, Riolan [124], 
T. Bartholin, Schmiedt, Gerike, Wintringham and Roden. -They are denied by 
Haller and Houzé, and Piersol states that they are of rare occurrence in the renals, 
and absent or insufficient in the renal tributaries. Kampmeier and Birch found that 
in development the margins of the connexions of both renal veins with the vena cava 
protruded into the lumen as relatively massive thickenings of the media, which 
resembled sphincters (fig. 23). Apart from this, they found perfectly formed and 
competent valves in both renal veins in the newborn. Highmore (fig. 13) shows 
valves in both renals and both spermatics. 

Suprarenal Veins.—Petrucci puts valves in these veins in his figures, but in so 
doing reverses the normal blood-flow. Glisson describes a valve in what may be the 
suprarenal, but his wording is not too clear. The apertures of the suprarenal veins 
are equipped with efticient valves in the foetus [81]. 

Spermatic and Ovarian Veins.—In the earlier references no differentiation is 
made between these veins. Ostial valves are described by Rolfink (right), Richelmann 
and Diemerbroeck (left), Chevers, Houzé (fairly frequent), Brinton (right spermatic), 
and Henle (occasionally). Parietal valves are mentioned by Highmore, Molinetti, 
Dionis, Haller, and Houzé (sometimes insufficient). Monro found ostial and parietal 
valves in the spermatic veins and their branches in man, but none in human ovarian 
veins. The spermatic are specially rich in valves in some quadrupeds, but have few 
or none in others, such as the hedgehog. Rivington concludes that there is a 
bicuspid valve near the orifices of human spermatic and ovarian veins, with few 
exceptions. Piersol states that the right spermatic has an ostial valve, but otherwise 
there are no valves in the spermatic or ovarian trunks. Franklin [54] found the 
ovarian well-valved in the cat. Kampmeier and Birch found the spermatic veins 
furnished with efficient valves in the foetus, the short upper segment of the left 
spermatic excised for study containing three of them. 

Iliac Veins.—The earlier statements by Canano, Piccolomini, Fabricius, Harvey, 
Riolan and Diemerbroeck are overshadowed by later work, and need not be detailed. 
Friedreich examined the veins of 185 subjects, and published the results in 1881. 
The common iliac has valves in only 1-4 per cent., the external iliac in 35 per cent., 
and of these one-third are insufficient. The valve is usually in the upper part of the 
external iliac, especially below the entry of the internal iliac. In only one case were 
there two valves in this vein and the distal one was rudimentary. McMurrich gives 
figures from thirty-one subjects, which are somewhat higher than those of Friedreich, 
Three per cent. of MeMurrich’s specimens had two valves in the external iliac. 

There are no valves in the internal iliac, but they exist in its branches, the 
gluteal, sacral and obturator, opinions differing as to their presence either at 
the terminations or in the path of these vessels beyond the pelvic confines. 
Nor is there agreement as to their existence in the various venous plexuses of the 
pelvis, such as the middle and inferior hemorrhoidal, vesical, pudendal and utero- 
vaginal [81]. 
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For the valves in the deep epigastric reference should be made to Braune and 
Fenwick. 
The Venous System of the Bladder and Its Surroundings. 


Highmore mentioned valves in the pudendal veins, and Petsche saw some in the 
pampiniform plexus, while Cowper gives a drawing of the valves in the dorsal vein of 
the penis. Fenwick described the whole system in 1885, and Haberer the testicular 
part in 1898. Fenwick states that “all the many veins which converge from the 
buttocks, genitals, and lower extremities to the pelvis, be it to the true or false 
divisions of that cavity, are valved at their entrance into it. These valves—some of 
the veins have two or even three sets—allow the venous blood to flow freely into the 
abdomen, but prevent its escape therefrom. Hence the abdomino-pelvic venous blood- 
pressure is entirely shut off from that of the lower extremities and genitals. The 
accuracy of closure and the constancy of position of these entrance-valves is most 
striking.” Details must be sought in the original paper, but from his description 
“it will easily be appreciated how designedly and carefully the veins of the pelvis 
have been valved, and in such a manner as to reduce, in so far as possible, the 
liability to congestion to which this, ‘the venous province par excellence,’ as 
Luschka calls it, must necessarily be subjected.”’ 

Veins of the Lower Extremity.—These were noted from the earliest times for their 
richness in valves. Recently they have been made the subject of much investigation 
of a more quantitative nature [10, 56, 86, 19, 73, 88, 81], with a view to determining 
the relative distribution of valves within the various veins, and in the superficial as 
compared with the deep veins, and also to finding out the direction of the blood-flow 
between the deep and superficial veins. Bardeleben finds the deep veins have more 
valves than the superficial in children, but that by adult life other factors have 
affected the question, so that now one can only say that valves are more numerous in 
the narrower than in the wider veins. He states that valves are apt to disappear 
in the neighbourhood of the joints. Friedreich found the upper part of the femoral 
between Poupart and the entry of the v. profunda very efficiently valved in his 185 
subjects, thus recalling T. Bartholin, Pecquet [in 34], and Houzé, who remarked the 
same thing without Friedreich’s quantitative authority. Klotz, working on ten 
subjects, and investigating especially the saphena magna, does not agree with 
Bardeleben that there are large areas in the neighbourhood of joints, especially the 
knee-joint, without valves. He states that there are fewer valves below the knee 
than above. The number of functioning valves, according to Klotz, decreases with 
age, whereas Bardeleben found individual variations. In cross-anastomoses between 
veins of equal size Klotz finds no valves; between veins of unequal size there are 
valves so directed that the blood flows from smaller into larger. Hesse and Shaack, 
investigating 100 cadavers, found a single valve in the femoral above the saphena 
magna entry in 72 per cent, and two in 5 per cent. Below the saphena entry valves 
were always present, two in 73 per cent., three or more in 18 per cent., one only in 
9 per cent. There is always one competent valve within the 10 cm. of femoral vein 
below the saphena. In almost all cases the saphena magna has a valve at or very near 
its entry into the femoral, and usually 2-5 or more additional valves in its course. 
They are usually bicuspid. Anlagen were often seen. 

Kosinski, examining 124 legs, finds the valves in the saphena parva so arranged 
that the blood flows from that vein into the saphena magna, and not vice versa. The 
number and arrangement of the valves in the saphena parva depend on the number 
of afferent tributaries, and on an average is eight. In the majority of cases age and 
sex have little influence on the number. The flow of blood is from the superficial to 
deep veins, the calibre of the great saphenous vein often being smaller at its 
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termination than it is lower down. According to Magnus, only 10 per cent. of the 
venous return from the lower limb makes its exit via the saphena magna. For 
further details as to the number of valves in different veins the original papers should 
be consulted. 

Kampmeier and Birch state that all the branches of the femoral, indeed all the 
deep and superficial veins of the hind-limb, are well supplied with valves. The 
number and position varies much in the saphena magna. Bardeleben gives 4-14, 
Monro and Cunningham 8-10-20, Kosinski 7-11 in 60 per cent., Kampmeier and 
Birch 6-14. 

Valves occur in the deep veins of the lower extremity before they do in the 
superficial, and in greater numbers, according to the last-named authors. 


(F) The Portal System. 


Portal Vein—No one has found valves in the human portal trunk in the adult, 
and Kampmeier and Birch were unable to do so in the portal vein and its liver 
branches of a 5°5-month foetus. Houzé, however, noticed a serous fold and a slight 
constriction at the point of union of the mesenteric and splenic, and the writer has 
also seen this in one instance [54). Richelmann stated that unicuspid valves 
occurred in the portal branches, and Diemerbroeck noted valves in large and small 
portal branches. Weigel denied valves in human portal branches, but admitted their 
occurrence in the ox and horse, Hildebrandt also in the case of the latter animal. 
Bourgelat stated that the portal vein branches coming from the stomach of the horse 
have valves. Crisp found no valves in the quadrumana, young walrus, rodents 
(including the largest, the Capybara), or large birds, but they were found in “the 
splenic and other portal veins”’ of a marsupial, Macropus major. Hyrtl stated the 
existence of a spiral valve of three to eight revolutions in the portal vein of 
rodents [79]. 

Small Gastric Branches of Portal Vein.—Hochstetter states that valves occur to 
some extent in these veins in man and monkeys, and occasionally in the rabbit, but 
not in the hedgehog or bat. Wilkie finds that there are valves in the gastric and 
omental tributaries of the portal vein in the newborn infant and young child and also 
in the adult human subject. Bicuspid valves occur near the entry of tributaries into 
larger veins. The numbers decrease between 2 months and 18 years, but some valves 
are seen in quite elderly people. 

Small Gastro-splenic Branches of Portal Vein.—Hochstetter notes the occur- 
rence of valves in these veins in ruminants, Dorcas antelope, sheep, she-goat ; 
in carnivora, dog, cat, fox, otter, especially the first two; and also in the horse 
and pig. 

Splenic Vein.—Bauhin, Harvey, and Wintringham state that the splenic has 
valves, and Lower gives valves to the splenic and coronary branches of the splenic. 
On the other hand, Riolan, Marchettis, Haller, Houzé, Crisp and Piersol deny these 
structures inman. Kampmeier and Birch found no valves in the splenic-vein systems 
of a 5°5-month and an 8-month foetus, except in the openings of the gastric and 
pancreatic tributaries. 

Highmore finds the splenic valved in pig, deer, ox, sheep, dog, horse and other 
species (figs. 11 and 12). Muralt and Ent found the splenic branches valved in the 
horse. Crisp found no valves in a young walrus, several dogs and birds. In only 
one carnivorous animal, an old mastiff with a large stomach, were valves present. 
Valves probably occur in all pachyderms: they are most numerous in the horse. 
He mentions valves in giraffe, sheep, tapir, pig, ox, zebra, one marsupial only 
{Macropus major), an edentate (Dasypus peba), the Indian sow, reindeer, leucoryx, 
and Indian gazelle (coronary branches). Crisp’s specimens from the giraffe, horse, 
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tapir, and addax are in the Museum of the Royal College of Surgeons. Franklin 
found valves in the splenic of the sheep and calf (55). Crisp thinks that valves do 
not as a rule occur in the splenic vein in animals with small stomachs. 

Mesenteric Veins.—Valves are said to occur in human mesenteric veins by 
Colombo, Harvey, T. Bartholin, Ludovicus de Bils and Plempius [quoted in 36], 
Tassin, and, in one instance only, by Sellors. They are not found, according to 
Highmore, Marchettis, Haller, Houzé, Crisp, Piersol, Sellors (in all other cases but 
the one mentioned), and Franklin [54!. Wilkie found valves in the veins from the 
large intestine in every one of ten stillborn children he examined. They were most 
abundant in the veins from the pelvic colon. He was not able to demonstrate them 
in the colic veins of the adult, nor in the veins from the small intestine. Crisp found 
them in the reindeer (forty-eight valves in one vein) and horse in large numbers, and 
also reports them in the guanaco; Franklin has found them in the giraffe [54], sheep 
and calf [55]. Crisp did not find them in quadrumana, rodents, peccary and 
Indian sow. 

Intestinal Veins.—The observations of Colombo and Tassin, mentioned under the 
heading of mesenteric veins, may really refer to the smaller veins, but one cannot be 
certain. K6ppe describes a very complete system of valves in the long and short 
intestinal veins, apparently, although not stated, in dogs. Bryant finds valves in the 
venz breves in man, their number decreasing with increasing age; in the cat, and 
especially in the dog, they are very plentiful ; they are rare in the rabbit, and absent 
in the guinea-pig. 

(VI) GENERAL CONSIDERATIONS. 


Distance Between Valves.—Bardeleben [10), without examining foetal material, 
suggested that in the veins of the extremities in human beings there is a fixed 
distance between the sites of valves. In the adult this is approximately 5-5 mm. for 
the upper, 7:0 mm. for the lower limb, but the actual measurements differ according 
to the individual limb-length. All persisting valves are separated by these distances 
or multiples of them. As the number of valve-sites is the same, about 106, in the 
long veins of the two extremities (saphena magna and capitalis brachii), he suggests 
that they are laid down at that period in embryonic life when the two limbs are of 
equal length. Retrogressive changes take place very early in some of these sites. 
Bardeleben saw them, at least in the superficial veins, as early as the third menth, 
and states that degenerative processes can be found in every body, child or adult. 
The retrogressive changes occur in the following order :— 

(i) Insufficiency in all degrees, measurable in mm. Hg. 

(ii) Breaking through of the valvular membrane. 

(iii) Partial or complete disappearance of the cusp with the exception of the agger. 
These remnants are often only found on spacing out the valve-distances, and they 
have a tendency to be displaced distally. In adults it is sometimes hard to see them 
with the naked eye, but they can be traced histologically, as the circular muscle is 
replaced by longitudinal at the level of valves. 

Klotz disagrees with Bardeleben’s Klappen-Distanz-Gesetz, and the work of 
Kampmeier and Birch does not encourage one to place confidence in its ultimate 
proof. : 

Connexion Between Valves and Tributary Veins.—The general rule, according to 
Bardeleben, is that “ Distal from every tributary lies a valve, proximal from every 
valve is a tributary-entry.’’ Exceptions are only apparent, and are due to disappear- 
ance of valve or tributary. Fundamentally, then, a vein consists of a number of 
divisions segmentally arranged, each division formed by a piece of cylindrical wall, a 
conical widening (sinus), a tributary vein entry, and a bicuspid valve. Later writers 
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have disagreed with various points in Bardeleben’s theories. (For further details see 
the section on leg veins above.) 

Obstacles to Valvular Insufficiency —Houzé enumerates these as :— 

(iy The aggeres. 

(ii) The connexions of the vein-wall with the aponeuroses in certain situations, 
especially near articulations. These gaines fibreuses keep the lumen of the vein 
patent in flexion, and also prevent distension of the vessel. 

(iii) The numerous anastomoses. 

(iv) The membranous septa, 5 mm. to 40 mm. long, found sometimes in the lumen 
of certain veins, e.g., in the leg. These presumably prevent distension. Haller refers 
to them, as far as one can interpret his words. 

Atrophy of Valves—The cause or causes are unknown. Bardeleben suggests 
hereditary influences, blood-pressure, muscular movements, traction, and growth- 
displacements. Klotz found the valves decreased with age, Kosinski that age and sex 
made no difference in the majority of cases in certain veins. Kampmeier and Birch 
attempt an explanation for the propensity to retrogression of valves in post-natal life. 
“Tt is conceivable that during growth to maturity, as muscular movements become 
more stereotyped, certain ruts, so to speak, are worn also in the vascular plexus. 
Some veins have become distended more than others because of the greater volume 
of blood they were called to carry early in their career by reason of their situation. 
Perchance when such habits become fixed and equilibrium is being attained between 
vessels in relation to their muscular environment, valves are increasingly less 
essential as regulatory mechanisms.” 

Valves and Varicosis——Nicholson states that valvular insufficiency and static 
pressure are not the primary cause of varicosis, but that valvular insufficiency may 
be an important secondary factor. He says that the primary cause is mechanical, 
toxic, inflammatory, or trophic. Fischer and Schmieden’s work would indicate that 
weakening of the vein-wall is the essential factor. In the leg Kosinski attributes the 
liability to varicosis not to valve trouble, but to the developmental changes in 
the superficial venous system. Ina animals other than man, in which these changes 
do not occur, varicosis is unknown. 

The Valves in Action.—Pettigrew found that on pouring fluid into sections of 
vein provided with valves the closing was so rapid that not a drop passed through. 
Ducceschi noted in an interesting experiment that a valve never completely opens 
owing to eddies acting on the proximal surface and keeping it out in the stream. 
The greater the pressure of the circulating fluid the more the valves opened. The 
incomplete opening helps to explain Pettigrew’s findings. The sinus is of use in 
the closure of the valves [116]. Ducceschi also examined the pressure necessary 
to produce insufficiency or rupture of the valves in various veins, and found in some 
that it required a pressure of more than three atmospheres. As Fabricius said : 
“verum et illud insuper est adnotandum, quod summa cum tenuitate, summa etiam 
densitas adiuncta sit.” Carrier’s description of the working of the valves in the 
bat’s wing is well worthy of perusal. 

The Function of Valves—Valves prevent reflux of blood, but they are not anti- 
gravity mechanisms (Hyrtl, Wintringham, Nicholson, Kampmeier and Birch, etc.). 
By their aggeres they help to prevent distension of the vein-wall, a function not 
disturbed by atrophy of the rest of the cusp (Houzé). They act against venule and 
capillary stasis, and retardation of the arterial stream (Gerike). In co-operation with 
the muscular movements they assist the return of blood from the extremities 
to the thorax orabdomen. They direct the blood-flow towards the heart, and prevent 
the blood being forced backward by intermittent muscular or mechanical pressure 
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(Nicholson). Hasebroek believes that when a reflux of blood occurs into a valve- 
sinus, it causes a contraction of the vein as a reaction to the distension, and 
emptying of the vein to the next valve, but this attractive theory is too little 
supported by his evidence. According to Kampmeier and Birch, it is not easy to say 
when a back-flow occurs in veins, and it has never been shown that a back-flow may 
occur for any considerable distance. A back-wave may not be an indication of 
back-flow, and Ledderhose demonstrated that back-waves are not checked by the 
valves [93]. It is not, however, difficult to imagine a very localized back-flow— 
caused, for instance, by muscular contraction—checked by valves. 

The Distribution of the Valves—Kampmeier and Birch think that the factors 
underlying the presence and integrity of valves must be sought for not in the 
circulation itself, but extrinsically. Valves are found in those vessels which are 
subject to pressure from without and in those in the immediate sphere of muscular 
performance, such as the veins of the extremities and stomach. It is significant, 
they say, though possibly a coincidence, that the valves of the peripheral vascular 
system are engendered at a time when the foetus begins to execute movements of its 
skeletal musculature, whereas the extrinsic ones of the heart are established much 
earlier [81]. 

If more knowledge were available on the comparative distribution of valves in 
animals, one might be able to correlate it with muscular activity, or with the diet 
(carnivora and herbivora). The horse seems to be the best provided with valves 
among the animals examined. 

The Venous Cistern.—In an interesting paper Keith described a venous cistern in 
man, formed by the superior and inferior vene cav#, the innominate, iliac, hepatic, 
and renal veins, that is to say, the valveless area of the trunk veins (fig. 20). 
Jugular vein tracings represent the fluctuations of the blood-pressure in this cistern, 
which has a capacity in man, if the veins are distended, of about 430 c.c., i.e., about 
eight beat-outputs of blood for the heart. The greater part of this system is in the 
abdominal cavity, and therefore subject to compression. The liver, if compressed, 
could probably add about 500 c.c. to the cistern, and the portal system also contains 
about 500 c.c. in moderate distension. The venous cistern in man and the higher 
animals has taken the functional place of the sinus venosus, and its six pairs 
of valves that of the venous valves of the sino-auricular junction in lower animals. 
Barnard found that on squeezing the abdomen it was possible to force blood through 
a passive right heart and lungs into the left auricle. The right auricle is less 
resistant than the venous cistern or the right ventricle, and hence is the most liable 
to distension, which is prevented from becoming too great by the pericardium. The 
pressure in the abdominal part of the venous cistern is always positive, and hence 
the inferior caval orifice is guarded neither by sphincter nor competent valve. 
In the thoracic part of the cistern the pressure may be negative, and hence the 
superior caval orifice is furnished with a muscular mechanism—the right tenia 
terminalis—which may be competent at low pressures [82]. Insufficiency of this 
and the jugular valve under more extreme pressures may be a safety mechanism 
preventing dilatation of the right auricle. 


(VII) SUMMARY. 


The history of the knowledge of valves in veins is traced from the sixteenth 
century, when they were first described, to the present day. 

Valves are of two kinds, ostial and parietal; the former are inserted into part of 
the circumference of a tributary vein-entry, the latter rise from the vein-wall. The 
number of cusps in a single valve may be from one to five, but the most frequent 
form, at all events in man, is the bicuspid. 
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Canano was probably the first to mention venous valves, and Alberti was the first 
to publish drawings of them. Fabricius gave the earliest detailed account of their 
distribution in the body, but failed to grasp their physiological significance. William 
Harvey saw more clearly than Fabricius, and was led by his deductions to the 
discovery of the circulation. 

Since his time much work has been done on the distribution of valves in man, 
and, to a smaller extent, in the lower animals. This work, in its beginnings 
qualitative, has in later times become more and more quantitative, and the relation 
of valves to age, sex, and other variable factors has been, at all events partially, 
investigated. The development of the valves in foetal life has been studied, and has 
produced most important findings. 

With the progress in anatomical knowledge has come more e certainty as to the 
physiology. The function of valves is to give irreversibility of direction to the blood- 
stream in the veins; they are not anti-gravity mechanisms, nor are they directly 
concerned with varicosis. In the higher animals they occur chiefly in the veins of the 
limbs, and are relatively deficient in the large veins of the abdomen and thorax. In 
co-operation with the muscular movements they effect the return of blood from the 
extremities to the centre of the body. Here the absence of valves makes the large 
veins into a venous cistern, whose capacity can be varied by contraction of the 
abdominal muscles and the movements of respiration. The supply of blood to the 
right heart can therefore be adjusted to the requirements of the organisms. 


(VIII) ConcLupDING REMARKS. 


In preparing the above review of the knowledge on valves, and in the pursuit of 
his own investigations, the writer has experienced great help from the generous 
assistance of others. He wishes to acknowledge here his special indebtedness to 
Professor J. A. Gunn and Professor Arthur Thomson at Oxford, and to Sir Arthur 
Keith and Dr. Charles Singer in London. His thanks are also due to Mr. R. H. 
Burne and Mr. Victor G. Plarr, of the Royal College of Surgeons, to Mr. Powell, of 
the Royal Society of Medicine, to Mr. T. Gambier Parry, of the Bodleian Library, and 
to Mr. Ford and his assistants at the Radcliffe Library. For facilities at the 
Zoological Gardens he wishes to thank Dr. Chalmers Mitchell, Dr. Vevers, Dr. Scott, 
and Dr. Beattie: for most of the photographs, Mr. W. Chesterman. 

Permission to reproduce figures has been granted by the courtesy of Sir Arthur 
Keith, Professor Kampmeier, the Royal Society of Edinburgh (Pettigrew), and Julius 
Springer (Klotz and Hochstetter). The writer makes grateful acknowledgment of 
privileges so freely extended. 

Every effort has been made to cover all the important literature on valves in this 
review, but it is possible that omissions may be found. Information as to extra 
references would therefore be much appreciated. 
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Fic. 1. Fia. 2. Fia. 3. 
Fic. 1.—Diagram of a portion of a vein and a bicuspid parietal valve to illustrate the nomenclature of 
the different parts of the valve. ‘The vein is supposed to be slit open longitudinally. 
Fias. 2 and 3.—From Salomon Alberti, De valvulis, etc., 1585, showing the outside and inside of part 


of a leg vein, AB, with a muscle tributary vein; C, D and E are the two cusps of a bicuspid valve in the 
main vein. These are the first drawings of a valve. 











Fia. 4. 


Fics. 4 to 9.—From Fabricius, De venarum ostiolis, 1603. 


4.—Figure of neck and left upper arm, showing valves at the entry of the internal jugular, and in 
the course of the axillary, cephalic, and basilic veins. 
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Fic. 5 
5.—Figure of a right arm, with a ligature round its upper part. The veins below the ligature are 

turgid, and show swellings at the site of valves. Below are two veins from the leg turned inside out to 
show, in each case, four bicuspid valves. 
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Fia. 7. Fia. 8. 
: ka 
6 to 8.—Upper part of the femoral vein, and the whole of the vena saphena magna, showing a number pe 
of bicuspid a unicuspid valves, especially just distal to the entries of tributaries. These figures follow Ly 


one on the other to make a complete picture of the whole leg (see fig. 9). 
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Fra. 9. 











Fig Wa J 














Fic. 10a 


Fics. 10a and 10B.—From William Harvey, Evercitatio anatomica de motu cordis et sanguinis in 
animalibus, Francofurti, 1628. 

Fic. 10a. Upper Figure.—This shows an arm with a ligature (AA) tied round its upper part, as in 
phlebotomy. The distended veins of the forearm show swellings at the sites of valves, both where 
tributaries enter larger veins (EF), and also where no tributaries exist (CD). 

Lower Figure.—This shows the same arm. If the finger is applied at H, and the portion of vein 
between H and the valve O is cleared of blood, this portion does not fill up again with blood from above 
the valve. 
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Fic. 10s. 


Fic. 10n. Upper Figure.—The situation being as in the lower figure of fig. 10a, no amount of 
pressure on the distended portion of vein proximal to the valve O will make that valve incompetent and 


fill the portion OH. 

Lower Figure.—If the vein is compressed at L and the blood stroked with the finger M towards the 
valve N so that the portion of vein LM is emptied of blood, then on lifting the finger at L this portion 
LM is filled with blood coming from the more distal portion. This procedure can berepeated a thousand 
times in a short space of time. It is obvious from all these facts that a large and rapid circulation 
exists in the veins, and that the blood in them flows in a direction from the periphery towards the heart. 
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Fig. 12. Fic. 13. 


Fic. 11.—From Highmore, Corporis humani disquisitio anatomica, 1651, showing valves in dog’s 
splenic vein tributaries. A, portal vein; B, splenic vein ; UV, spleen; Z, fundus of stomach. 

Fia. 12.—From Highmore, ibid., showing a valve (b) in the splenic vein of an ox. CD, splenic vein. 
Fic. 13.—From Highmore, ibid., showing valves in human right (0) and left (nn) spermatic veins, and 
right and left (pp) renal veins. 
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Fic. 14. Fie. 15. 


Fic. 14.—From Kerckring, Spicilegium anatomicum, 1670, showing :— 
1.—Three tricuspid valves in human jugular vein. 
2.—Quincuspid (B) and tricuspid (C) valves in dog’s jugular vein, 
3.—Same vein as in fig. 2 slit open to show detail of quincuspid valve. 
1.—Human jugular vein slit open to show tricuspid valve. 
5.—Tricuspid valve in boy’s jugular vein. 
6.—Two tricuspid valves in jugular vein of ox. 
7.—Pyriform ostial valves at entries of tributary veins into vena cava of horse. 
8.—Similar valves from human vena cava. 


Fic. 15.—From Salter, in Todd’s Cyclopadia of anatomy and physiology, 1849-1852. Diagram 
exhibiting different forms of valves: a, valve placed at the orifice of the renal vein in the sheep, seen in 
face; a’, the same in ideal section ; b, the ordinary semilunar valve from the tube of a vein; 61, the same 
in section ; c, imperfect valve at orifice of intercostal vein; cl, section of imperfect valve at orifice of 
hepatic vein ; d, the same in face (the dotted lines in a, c and d correspond to the orifices of the respective 
veins); e, very imperfect valve; el, the same in section; f, plan of double valve at orifice of vein ; f’, the 
same in section ; g, ideal section of small valve and sinus ; h, section of sinus without a valve. 
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Fig Rig.2. 





Fic. 16A (1-8). 


Fic. 16.—From Pettigrew, Trans. Roy. Soc. Edin., 1863-1864 (by kind permission of the Royal Society 
of Edinburgh). 

1 and 2.—External jugular veins of horse inverted. Shows valves, consisting of two (de), 
three (abc), and four (fgh) cusps. 

3.—Section of external jugular vein of horse. Shows valve, consisting of two cusps 

ab), with dilatations (g), corresponding to the sinuses of Valsalva in the arteries. 

4.—External jugular vein of horse opened. Toshowthe relations of the cusps (ab) above (re). 

5.—Portion of femoral vein distended with plaster of Paris. Shows dilatations (hg) in the 
course of the vessel corresponding to the position of the valve. 

6.—Shows venous valve, consisting of two cusps (ab), in action. 

7.—The same, not in action. 

8.—Venous valve from external jugular of horse, consisting of three cusps. 
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Fic. 168 (9-16). 


_ 9.—Venous valve, consisting of one cusp, situated at the entrance of a smaller into a larger 
vein. 
10.—Venous sinus from auricle of heart of sturgeon. 
11.—Femoral vein distended with plaster of Paris. Shows venous valves in action, where a 
smaller vessel enters the larger one (ab), andin the main trunk (a'b!). 
12.—Vertical section of vein distended with plaster of Paris. Shows the nature of the union 
between the cusps (e). 
13.—The same, the section being carried between (e) instead of across or through the cusps. 
14, 15, and 16 show the structure of the venous valves below the endothelium. 
14.—Shows delicate fibres, chiefly yellow elastic, running along the free margin (a), and also 
(b) on the body of the cusp, especially where the cusps join one another—‘‘ horizontal fibres” ; 
(c) are equally delicate fibres, confined chiefly to the body of the segment—“ vertical series”’ ; 
(a) (b) and (c) are superficial. 
15.—Radiating from the centre of the cusp (e) to the attached border (ii'), and seen through 
the more delicate horizontal and vertical fibres are white fibrous and yellow elastic tissue fibres, 
the former predominating. 
16.—Showing still stronger and deeper fibres (st), the ‘‘ oblique series,’ continuous often with 
similar fibres in the middle coat of the vein, running from the attached border of the cusp. 
They cross each other with great regularity, and form the principal portion of the cusps. They 
are most marked at the margin of the free border, where they form a fibrous zone or ring, 
supporting the cusp and carrying it away from the sides of the vein into the lumen. 
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Fic. 17.—From Hochstetter, Arch. f. Anat., 1887 (by kind permission of Julius Springer), showing 
the valves in the stomach veins of a child a few weeks old. 
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Fic. 18. 











Fic. 18.—Showing valves in. superficial leg veins of a muscular adult. 


\ Figs. 18 and 19 from Klotz, Arch. f. Anat., 1887 (by kind permission of Julius Springer). 
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Fic. 19. 


Fic. 18.—Valves in superficial leg veins in a 25-year old man. ~j- functioning 
valve, :,; atrophied valve. 
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Fic. 20. Fic. 21. 
1907 (by kind permission of Sir Arthur Keith), being a diagram 


Fic. 20.—From Keith, Journ. Anat., 
was distended and the heart compressed by a large effusion of fluid. 
diaphragmatic part of the cistern is indicated in black ; the thoracic or supra-diaphragmatic is stippled. 
The heart is compressed upwards and backwards against its attachments. 

1926, showing two parietal valves, an atrophied parietal valve, 


-Franklin, as in Journ. Anat., 
ulve, in a large mesenteric vein of a shee p. 


of the venous cistern from which the heart is filled, as seen in a man aged 55, in w hom’ the pericardium 
The abdominal or infra- 
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Fic. 23. Fic. 23. 


Fics. 22 to 24.—From Kampmeier and Birch, Amer. Journ. Anat., 1927 (by kind permission of 
Professor Kampmeier). 


22.—Schematic representation of the development of a bicuspid venous valve. Stages I to IV, from 
the 3-5 to 5th month of intra-uterine life. Stage V, at term. Endothelial layer, white ; mesenchymal 
layer, black ; ¢, tributary. 

23.—Diagram, based on graphic reconstruction, of postcava, renal and spermatic veins of a new-born 
female, showing the locations of the sphincters (?), sp., and the true valves. 

Outline drawing of the termination of the right renal vein in the postcava of the same specimen 
showing the sphincter at the junction. 
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Fic. 24. 
25.—Reconstruction of a segment of the vena saphena magna of a 186 mm. (5-5 months) fetus 
100, showing a perfect bicuspid valve, ); immediately followed by a vestigial one, a; /, tributary; 
, Sinus; 2, nodular thickening of cusps. 
26.—The same of the vena saphena parva of a 105 mm. (3-8 months) fetus, 200, showing the 
nequi slity of the two c usps, one being in stage I of development, the other in stage III. 
27.—The same of the vena saphena parva of the 5-5 months fetus, x 100, showing the derivation 
f a tricuspid valve from an original bicuspid anlage. 
28.—The same of the saphena magna of a 130 mm. (4-3 months) fetus, » 133, showing a well 
formed tricuspid valve 
N.B. ‘The t tal width of this plate in the original reproduction is 13-4 em. ; the magnification in the 
present figure must be calculated from this. 
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[November 2, 1927. | 
Mummy as a Drug. 
By WarRREN R. DAwson. 


ABSTRACT.—The use of mummy as a drug was widespread in Europe from the twelfth 
to the seventeenth centuries, and its employment lingered on for a hundred years later. 

Its supposed virtue was originally based upon the medicinal properties of natural bitumen 
obtained from the Dead Sea and elsewhere. During the Middle Ages mummy was obtained 
from embalmed human bodies—in Egypt—which were believed to have been prepared with 
bitumen. Even at the present day the statement is current that the Egyptians used bitumen 
for mummification, but this is erroneous, for the embalming-material is resin, although its 
appearance often simulates that of bitumen. 

The supply being obtained from mummified human bodies, the virtues of the drug were 
transferred to the bodies themselves. In course of time the term mummy lost its original 
association with bitumen, and was applied to medicated flesh in general. 

The use of mummy-in medicine did not finally become obsolete until the latter part of 
the eighteenth century. 

The supplies of mummy sold to apothecaries in Europe were first obtained from genuine 
Egyptian mummies, but when it became difficult to procure these, spurious substitutes were 
made from recently dead bodies which were medicated by the purveyors. Desiccated bodies 
from North Africa, and Guanche mummies from the Canary Islands, were also exported to 
Europe and sold to the apothecaries. 





IT is a well-known fact that throughout the Middle Ages, and long after their 
close, mummy was an important article in the stock-in-trade of the apothecary. Its 
efficacy was held in high esteem, and commercially it commanded a good price. 
An extensive trade was carried on between European apothecaries and their agents in 
Egypt and Syria who supplied the mummies from which the drug was obtained. 
We will accordingly trace in outline the history of mummy as a drug, for its 
reputation is founded primarily on the medicinal properties of a natural product 
which was known to the early writers. 

Pliny describes the bitumen produced by the Dead Sea (Lake Asphaltites),’ and 
states that it was manufactured by a people called the Deximontani.” Elsewhere he 
gives us more explicit details. He describes several different kinds of bitumen : 
limus from a lake in Juda, terra from the neighbourhood of Sidon, and liquidum, 
which was white, from Babylonia. He also mentions a liquid bitumen from 
Apollonia. All these, he states, were called by the Greeks pissasphaltum, and notes 
further that an oily variety from Sicily was used as lamp-oil and for treating scabies 
in cattle. All these varieties were much in request as drugs, and the merchants 
were wont to eke out their supplies by adulterating the pure drug with pitch. 
Pliny then specifies the medicinal uses of bitumen. The Babylonian kind, he 
says, was good for cataract and other affections of the eyes, and was efficacious 
also for various skin diseases, lichen, leprosy and itch, and also for gout. All kinds 
were good for the eyelashes (trachoma and similar complaints), and for the teeth if 
mixed with nitre. As a potion, bitumen taken with wine cured coughs and shortness 
of breath, and is a remedy for dysentery. Taken with vinegar, it removed clotted 
blood, and assuaged pain arising from rheumatoid troubles in the lumbar region and 


1 Natural History, v, 15. 
2Ibid., vi, 26. 
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in the joints. For quartan fever it was given with mint (hedyosmus) and with myrrh. 
Bitumen was also put to gynecological uses: inhaled with wine and castoreum, as a 
fumigation, and as a draught taken with wine. Finally, made into a plaster with 
flour, it was a good hemostatic and heals wounds.! 

Diodorus Siculus speaks at some length of bitumen from Babylonia and from the 
Dead Sea, and of the medicinal values thereof. He affirms that the Barbarians 
derived great revenues from asphaltum, and exported it to Egypt, where it was sold 
for embalming the dead. For this purpose it was mixed with other spices, for 
without such admixture it would not preserve bodies permanently from decay.® 

Strabo also states that asphaltum was used by the Egyptians for embalming.‘ 

Dioscorides describes two similar drugs, do@aATos and miccacdadtos, one of 
which, he says, came from the mountains. His account of the drugs and their uses 
is similar to that of Pliny.® . 

It is not proposed to go more fully into the accounts of classical writers who deal 
with asphalt or bitumen, but we may give a passing mention to one or two more. 
Celsus prescribed bitumen for nervorum dolor,’ for dispersing pus,” and for removing 
congestions in any part of the body.*® Flavius Josephus describes the peculiar 
properties of the lake which produced bitumen, and adds: “ This bitumen is not only 
useful for the caulking of ships, but for the cure of men’s bodies ; accordingly it is 
mixed in a great many medicines.”* Bitumen as a drug was widely used. The 
Byzantine school recognized the virtues of Bitwmen Judaicum from the Dead Sea,’° 
and the substance, sometimes called mumia, occurs again and again in Syriac 
medical books.” 

Mumia, from which our word “mummy” is derived, is of Persian origin, and 
primarily meant wax, but was also used to denote the natural bitumen which issued 
from the “Mummy Mountain.”” The word was adopted by the Arabs, and was 
applied not only to the drug, but to the bitumen of the Dead Sea, and to the 
‘bitumen’ with which mummies were embalmed in Egypt. The tradition, still 
repeated by modern writers, that bitumen was the staple embalming material in 
Egypt, is erroneous. Bitumen was probably never used for this purpose and has 
never been identified in many specimens which have been analysed for me by 
competent chemists, and the experience of Mr. A. Lucas and others has been the 
same.” The tradition has probably arisen, partly from the statements of Diodorus 
and Strabo quoted above, and partly because many resins, and bodies treated with 
resin, are black and lustrous and simulate bitumen, but the resemblance is delusive. 
If indeed bitumen was used in embalming, its presence has so far eluded modern 
scientific research. Neither Herodotus,'*® nor Diodorus, mentions bitumen in their 
well-known descriptions of Egyptian embalming. From the fact, or the belief, that 
bitumen was used in the preparation of mummies, the term became applicable not 
only to the material, but to the bodies themselves. 

Avicenna (980-1037) describes mumia as useful for a variety of purposes, 
including abscesses, eruptions, fractures, concussions, paralysis, affections of the 


” 


1 Ibid., xxxv, &1, 

2 Bibl. Hist., ii, 12 and 48. 

3 Ibid., xix, 99. 

4 CGeogr., xvi, ii, 45, xp@vTa 8 Alyiwrio: TH GogpdATyw mpds Tas Tapixelas TaY veKpar. 
5 De Mat. Med., i, 100, 101. 

6 De Medicina, iii, 27, 2. 7 Ibid., v, 3. 

8 Ibid., v, 11. 

9 Bella, iv, 8, 4. 
10 Paulus ALgineta, iii, 54, 78, 97, 180 and often. 
11 Budge, Syrian Anatomy, etc., index, s. v. 
12 Preservative Materials used in Embalming, pp. 34 ff. 
13 Hist., ii, 85-88, 14 Bibl. Hist., i, 91. 
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throat, lungs and: heart, debility of the stomach, disorders of the liver and spleen, 
and as an antidote for poisons. As a drug, however, he never prescribes it alone, but 
always mixed with some herb, or in some convenient vehicle, such as wine, milk, 
butter, or oil. The mwmia described by Ibn-el-Beithar of Malaga (died 1248) is 
evidently the same drug as that mentioned by Dioscorides. * 

The writers above mentioned are Greek, Roman or Oriental, and from the works 
of these mummy passed into the medical literature of Western Europe. A perusal 
of the early medical works, both manuscript and printed, of Britain, France and 
Germany, from the earliest extant to the seventeenth century and even later, yields 
almost innumerable instances of the use of mummy as a medicine, and to give a 
representative series of extracts from such writings would not only occupy much 
space, but would involve a great deal of repetition. We shall have occasion, 
however, to refer to a few of them. 

Guy de la Fontaine, who was physician to the King of Navarre, made a journey 
to Egypt in 1564 and visited Alexandria for the express purpose of making inquiries 
into the use and supply of mummy. He was acquainted with the celebrated 
Ambroise Paré (1509-1590), who wrote much on the subject of mummy, but 
condemned its use in strong terms. Paré asserted that neither the doctors who 
prescribed it, the apothecaries who sold it, nor the patients who took it had any real 
knowledge of its origin and nature. 


“This wicked kind of drugge doth nothing help the diseased, in that case wherefore and 
wherein it is administered, as I have tryed an hundred times, and as Thevet witnesses, he 
tryed it himselfe when as hee tooke some thereof by the advice of a certaine Jewish physition 
in Egypt, from whence it is brought; but it also inferres many troublesome symptomes, as 
the paine of the heart or stomacke, vomiting and stinke of the mouth ... I, perswaded by 
these reasons, doe not only myselfe prescribe any hereof to my patients, but also in 
consultations, endeavour what I may, that it bee not prescribed by others.” ? 


We shall presently see the reason why Paré denounced a drug which had such 
popularity in his day, and which was recommended by the most eminent physicians, 
although it was not always appreciated by the patients to whom they administered it.” 

The natural bitumen of the Dead Sea, and elsewhere, of which Pliny and others 
speak, was in many cases a rational and wholesome drug, even if it did not achieve 
all that was claimed for it. As long as the supply of bitumen used in medicine came 
from such natural sources, little harm could have resulted from its use, when 
prescribed by a competent physician. But at least as early as the twelfth century, 
and possibly earlier, the Jews in Alexandria were obtaining for export supplies of 
what they believed to be bitumen (really resin) by breaking up Egyptian mummies 
which had been prepared with it. By ransacking the tombs, the purveyors of 
Alexandria obtained their supplies. In course of time a belief was encouraged that 
mummy was not efficacious as a drug unless it had been obtained from a human 
body, and the search for mummies, at first carried on surreptitiously, was thenceforth 
exploited openly as the only source from which medically effective mummy could be 
obtained. As the demand for human mummy increased, so the supply became more 
and more restricted, and the Egyptian Government naturally prohibited this traffic in 
dead bodies. Hence arose an incentive for fraud, which, once conceived, was 
carried out on a large scale. If genuine mummies could not be obtained, the 
purveyors had to consider other methods of supply. They solved the problem 
by manufacturing spurious substitutes. During the visit of La Fontaine to Alexandria 


1 Leclerc, Traité des Simples par Ibn el-Beithar, iii, p. 346, No. 2190. 
The Workes of that Famous Chirurgion Ambrose Parey, London, 1634, p. 448. 
Hakluyt, Voyages, 1599, II, i, 201. ‘‘ And these dead bodies are the Mummie which the Physitians 
and Apothecaries doe against our willes make us to swallow.” , 
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to which reference has been made, the principal figure in the mummy-trade, a Jew 
of Alexandria, was interviewed by him. The trader exhibited his stock of mummies, 
some forty or so in number, and informed La Fontaine that he had himself prepared 
them all within the last four years. His practice was to collect the bodies of slaves, 
or those of any other persons he could lay his hands upon, to open them, and to fill 
them with bitumen. This was done through the natural openings of the body, and 
by means of incisions made for the purpose. The bodies thus medicated were 
bandaged and dried in the sun, and the resulting preparations so closely simulated 
genuine ancient Egyptian mummies that the fraud was difficult to detect. In the 
course of his inquiries, La Fontaine asked if any of these bodies had died of disease 
or of plague. This question was met by the complacent answer that so long as 
bodies were obtained it mattered not to those who prepared them in what condition 
they might be. 

Such was the description of the source of supply of mummy for the apothecaries’ 
shops of Europe that was related to Paré on the traveller’s return to France, and it 
is therefore scarcely surprising that the denunciation quoted above should follow. 
Paré’s condemnation, however, did not convince all physicians of the evils of mummy- 
medicine. It must not be forgotten that magic still played a considerable part even 
in rational medicine. The medicinal value of bitumen was first derived from natural . 
sources: the next stage was the pitch-like resinous substance obtained from 
mummified human bodies, and finally, it was forgotten that it was the properties of 
bitumen that were effective in medicine, and the virtue was transferred to the bodies 
themselves. Consequently in numerous medical books, as well as in popular 
collections of remedies, mummy still held its place long after the time of Paré. 

Theophrastus Bombast von Hohenheim (Paracelsus, 1493-1541) devised a 
“balsam of mummy ” and a “ treacle of mummy,” which were kept in vogue 
a century or more after his death.’ The herbalists of the seventeenth century 
likewise kept the tradition alive. Thus John Parkinson (1567-1650) in his great 
herbal devotes a long chapter to the virtues of mummy’: he describes it as being 
“of much and excellent use in all countries of Europe.” It is “ the very body of a 
man or woman brought chiefly from Egypt or Syria (no other part of the world 
so good). True mummy, according to this writer, must be embalmed in the 
Egyptian fashion, and not after the manner of the Jews, nor with Pissasphaltum. 
Parkinson was unconsciously right in discerning that true Egyptian mummies were 
not prepared with bitumen. He gives a crude woodcut of the mummy of a bearded 
man lying beside its sarcophagus. 

It is thus evident that in the opinion of the time the virtue lay, not in the 
bituminous or resinous preparation of the corpse, but in the actual corpse itself. 
This idea gained ground, and the alleged virtue of mummy—the original mumia— 
gave place to that of the flesh itself, that is to say to the flesh of any dead body, not 
necessarily that of an Egyptian mummy. Nicholas Lemery (1645-1715) states that 
the original mummy was derived from Egypt, but in his time other sources were 
being exploited,® and bodies buried in the sands of Lybia were in demand. a fact to 
which Athanasius Kircher also refers. Guanche mummies were also exported from 
the Canary Islands. 

Already Oswald Croll (Crollius, 1580-1609) had prescribed a kind of mummy to 
be made out of the body of a felon who had been hanged : preferably a man of ruddy 


1 Paracelsus his Dispensatory, . . . Faithfully English’d by W.D. London, 1656, pp. 108 ff. 
2 Theatrum Botanicum : The Theater of Plants. London, 1640, p. 1592. 

3 Traité des Droques Simples, 3rd. ed., Paris, 1723, p. 564. 

4Gannal, Hist. des Embaumements, 2nd ed., Paris, 1841, p. 76, note 1. 

5 Hooten, Harvard African Studies, viii (1925), p. 39. 
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complexion, and about twenty-four years of age. He gives directions for the 
medication of the flesh, which had to be exposed for two days to the influence of the 
sun and moon.’ 

The word mummy at last lost its essential connexion with the human body, and 
became a term for medicated flesh in general. Thus Nicholas Culpeper (1616-1654) 
in one of his prescriptions says :— 


“Take a Jay, pull off her feathers, and pull out her guts, then fill her belly full of Cummin- 
seeds: then dry her in an Oven, till she be converted into Mummy.”’* 


In another prescription we read :— 


“Take an Owl, pull off her feathers, and pull out her guts, salt her well for a week; then 
put her intoa pot and stop it close, and put her into an oven. So she may be brought into 
Mummy... .’° 


and again, 


“Also take notice, that the foregoing way is the best way to convert any thing into 
Mummy; and so the Jay before mentioned is to be used.” * 


Later on still, the term “ mummy ”’ passed into cookery :— 
“Tt must be very thick and dry, and the rice not boiled to a mummy.” * 


Amongst serious practitioners, mummy had to a great extent lost favour by the 
middle of the eighteenth century, although it survived long after in popular books 
of prescriptions and recipes. As regards real medical works, the following extract is 
typical of many of the period :— 


“ Mummy—Mumia.—This is the flesh of carcases which have been embalm’d. But 
altho’ it yet retains a place in medicinal catalogues, it is quite out of use in Prescription. 
What virtues have been ascribed to it are the same with Parmasitty and other balsamics of 
the kind.” 


Twenty years later, however, Dr. Robert James (Dr. Johnson’s friend, 1705-1776) 
includes mummy in his pharmacopoeia. 


“ Officinal Simples, taken from the human carcase, are the Mummy, which is a resinous, 
hardened, black shining Surface, of a somewhat acrid and bitterish Taste, and of a fragrant 
Smell. Under the Name of Mummy are comprehended first, the Mummy of the Arabians, 
which is a Liquament, or concreted Liquor, obtained in Sepulchres, by exudation from 
Carcases embalmed with Aloes, Myrrh and Balsam. If this Mummy could be procured right 
and genuine, it would be preferable to other Sorts. The second kind of Mummy is the 
Egyptian, which is a Liquament of Carcases seasoned with Pissasphaltus. A third Substance, 
which goes by the Name of Mummy, is a Carcase torrified under the Sand, by the Heat of 
the Sun; but such a one is seldom to be met with in our Country.’’’ 


The use of mummy in medicine was so well known amongst the general population, 
as apart from the physicians, that allusions to it are not infrequent in popular 
literature. 

Shakespeare, for instance, several times makes allusion to mummy. “ Witches’ 
mummy” is one of the uncanny ingredients in the cauldron in Macbeth (Act IV, 


1 Gannal, op. cit., p. 49. 

2 Culpeper’s Last Legacy, London, 1671, p. 75. 

3 Ibid., p. 77. 

4 Ibid., p. 78. 

5 Mrs. Glasse, Cookery, 1747, vi, p. 130. 

6 James Alleyne, New English Dispensatry, London, 1733, p. 152. 

7 James, Pharmacopeia Universalis, or a New Universal Dispensatory, 2nd ed., London, 1752, p. 340. 
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Seene 1). In the Merry Wives of Windsor, Falstaff declares ; ‘‘ Water swells a man, 
and what a thing I should have been when I had been swelled! I should have been 
a mountain of mummy ”’ (Act ITI, Scene 5). Othello’s handkerchief, which had great 
virtues, “ was dy’d in mummy, which the skilful conserved of maiden’s hearts.” 


(Othello, Act III, Scene 4). Again, in the Honest Lawyer, of James Shirley (1596- 
1666), it is said: 


“ That I might tear their flesh in mammocks, raise my losses, from their carcasses turn’d 
mummy.” 


In The Bird in a Cage we read: “ Make mummy of my flesh and sell me to the 
apothecaries.” Sir Thomas Browne (1605-1682), writing in a more sober vein, made 
the following utterance in reference to fame after death.”’ 


“ Egyptian ingenuity was more unsatisfied, contriving their bodies in sweet consistencies, 
to attend the return of their souls. But all was vanity, feeding the wind, and folly. The 
Egyptian mummies, which Cambyses or time hath spared, avarice now consumeth. Mummy 
is become merchandize, Mizraim cures wounds, and Pharaoh is sold for balsams.”’' 


1 Hydriotaphia, 1658, ch, v. 








Section of Therapeutics and Pbarmacology. 
President—Dr. J. A. GUNN. 


[October 26, 1927.] 
Pharmacological Syndromes. 
PRESIDENT’S ADDRESS. 
By J. A. Gunn, M.D. 


AN address of this kind affords an opportunity of dealing with some general 
survey, and is, I think, intended to reflect some kind of personal ‘outlook. Briefly, I 
was attracted to the subject I have chosen in the following way. I was working 
simultaneously at the action of snake venoms and of saponins, and was struck by 
the remarkable resemblance between their actions. Without going into details of 
the differences in action of different venoms and different saponins I may mention 
the following general points of resemblance. Both venoms and saponins have a large 
molecule, diminish surface tension, cause a very permanent lather when shaken in 
solution, hzmolyse blood-corpuscles, are not toxic when taken by mouth—as 
compared with subcutaneous or intravenous injection—produce oedema at the point 
of injection, cause distal haemorrhages in serous membranes, arrest the perfused frog’s 
heart in systole and arrest the respiration in mammals. 

The points of resemblance are sufficiently striking to suggest two possibilities. 
Hither there is some similarity in the chemical properties of venoms and saponins ; or, 
if they are chemically unlike, substances of different chemical constitution may occasion- 
ally tend to produce actions which run in groups. The former supposition in this 
very connexion was not new because I found that Faust had already suggested that 
the active principle of snake venom might be of the nature of a saponin. The second 
possibility, which seemed more probable, was supported by another set of experiments. 
When investigating the action of a new alkaloid, harmaline, I found that it had the 
following, among other properties: it formed fluorescent solutions and had a 
powerful toxic action on protozoa; impaired the conductivity of nerve; arrested 
the perfused frog’s heart in systole in strong—and in diastole in weak—concentrations ; 
constricted the frog's blood-vessels; stimulated the mammalian uterus; caused 
central paralysis in frogs, and epileptiform convulsions followed by paralysis in 
mammals, with respiratory failure as the cause of death. This group of symptoms 
recalled the actions of quinine. If the resemblances were something more than 
accidental, harmaline should produce another action of quinine which was an 
uncommon action for an alkaloid, that of causing rigor of voluntary muscles. When 
tried, it did produce this rigor exactly as quinine does. I felt justified therefore in 
classing harmaline pharmacologically with quinine and in suggesting that it might 
have a therapeutic action in malaria similar to quinine. I found that in acute 
malaria if had a very distinct curative action, though inferior to quinine, 
and Marshall and I later found, though the number of cases was too small 
to dogmatize about, that in relapsing malaria, one of the harmala alkaloids, 
harmine, had a therapeutic effect which seemed to be better than quinine. 
Now there was no known chemical resemblance between harmaline and quinine 
which could sufficiently explain the correspondence between the pharmacological and 
therapeutic actions of the two substances. The alternative was that this was an 
example of a group of pharmacological actions which run together. The word 
syndrome may perhaps be convenient to connote such a group of actions. 


N—THERAP. 1 
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A very brief consideration of such syndromes will lead to the conclusion that they 
fall into at least two categories. It is now so well known that it forms part of the 
elementary instruction in pharmacology, that a large number of substances, so far apart 
chemically, for example, as ipecacuanha, tartar emetic, senega, squill, and ammonium 
carbonate, though they differ in other respects pharmacologically, when given by 
mouth all produce one group of actions: emesis, increased salivary secretion, 
increased bronchial secretion, and increased sweat secretion. It is now recognized 
that those four effects are due to one physiological mechanism : they are reflexes 
provoked by irritation of the upper part of the alimentary canal. Any substance 
which produces nausea will produce these effects more or less. The reason why only 
some of these gastric irritants are of practical therapeutic value is that, to produce a 
useful expectorant action for example, an optimum gastric irritation is necessary ; it 
must be sufficiently prolonged to produce a continued bronchial secretion, but not so 
violent as to cause subsequent gastritis. Though this association of symptoms is now 
well known it can hardly be described as obvious seeing that its recognition required 
centuries. So far as I can find, Christison was the first to come near the present 
explanation of the expectorant action of ipecacuanha when he wrote, “ the pulmonary 
mucous membrane would seem to be often stimulated to increased secretion by 
repeated small doses, although nausea be not produced, probably in consequence of 
the lungs sympathizing with a gentle stimulus and increased secretion of the gastric 
mucous membrane.” 

The syndrome of gastric irritation with increased salivary, bronchial and sweat 
secretion, a group of actions which is produced by a variety of substances having 
nothing chemically in common, is caused by a common and explainable physiological 
mechanism and may for this reason be called a “ homogeneous syndrome.” 

There is, however, another type of syndrome which is more difficult but which 
may some day prove to be of greater scientific importance. The resemblances, for 
example, between the actions of harmaline and quinine cannot at present be related 
to known physiological or biochemical facts. Assuming that these similarities 
in action are not due to similarities in chemical constitution, and assuming 
that they have some reality—(and the fact that, in this and other cases, one 
can predict actions which are verified by subsequent experiment, leads to the 
belief that they have)—then one is here dealing with a syndrome for which no 
common physiological basis can yet be found; and perhaps for cases of this kind the 
term “ heterogeneous syndrome ” might be convenient. 

I propose to make a few observations on both types of syndrome. 


OLY. (1) Homogeneous Syndromes. 


The recognition of these is part of the stock in trade of pharmacology. Someare 
fairly obvious, some have required extended research for their recognition. The 
gradual increase in knowledge of the site of action of drugs which influence smooth 
muscle is a familiar example. 

It was a fairly easy step—though at first, apparently, not exactly obvious, to 
discover that a substance which stimulated smooth muscle in one organ would tend 
to do so in another. Thus barium was soon recognized as an almost universal 
stimulant of smooth muscle. But the actions of adrenalin presented a confused 
series of unconnected data until it was discovered that its action was to stimulate 
sympathetic nerve-endings. Its actions on the eye, heart, bronchi, gut, uterus, ete.— 
actions which varied qualitatively in different organs and even in the same organ in 
different animals—immediately fell into line with the effects of sympathetic 
stimulation. 





> on 


— FF beets A A 





PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 43 


Section of I'herapeutics and Pharmacology 3 


Further research showed that many other amines produced the same group 
actions, and to connote this group action, Barger and Dale, whose work has done so 
much to illuminate this region of pharmacology, invented the term “ sympatho- 
mimetic.”” Though even its creators would hardly anticipate for this word a brilliant 
poetical career, the necessity for the term has been justified by its subsequent 
usefulness. It seemed to me that perhaps a generic expression for group actions, of 
which sympathomimetic action is one example, might also be useful, and the term 
“homogeneous syndrome ”’ was the best I could think of. 

With the parallel advance of physiology and pharmacology, an increasing number 
of homogeneous syndromes have become recognized. One need only mention that— 
still keeping to actions on smooth muscle—we speak of a “ muscarine”’ action, an 
“atropine” action, a “nicotine” action. It would be unwise to suppose that we 
have reached finality in the recognition and explanation of such syndromes. In 
ergotoxine, for example, Dale discovered a new and remarkable syndrome, and in the 
process of time others will be discovered. I wish to discuss one or two which I 
think may not be so familiar and of which I have had personal experience. 

The first is a group of symptoms, which are often seen in the frog, and which one 
might not at first think of associating or of ascribing to a common physiological 
mechanism. The symptoms are partial paralysis of the voluntary muscles, rise of 
the lower eyelids, and arrest of the lymph hearts. This is a syndrome which is due 
to paralysis of the nerve-endings in voluntary muscle and is typical of the action of 
curare and of substances that act like it. The early stage of curare paralysis is 
characterized by early fatigue of the voluntary muscles. The lower eyelid in the frog 
is depressed by a muscular effort and rises so as to cover the eye when the muscle is 
paralysed. The lymph hearts, as was first shown, I think, by Bernard, belong 
physiologically to the system of voluntary muscle, and are acted on by drugs which 
influence voluntary muscle rather than by those which influence ordinary cardiac 
muscle. The reason, I imagine, why these two structures show curariform paralysis 
early is that they are in continual activity and therefore show early fatigue. Thesame 
symptoms occur with cobra venom, which also paralyses nerve-endings in voluntary 
muscle, and I remember that when I was carrying out experiments on cobra venom, 
the rise of the lower eyelids—a symptom which could be seen yards away—-was of 
great assistance, as it at once revealed whether the frog had received a physiologically 
active dose of venom. This group of symptoms: partial paralysis of mobility, rise 
of the lower eyelid, arrest of lymph hearts, are the result therefore of one explain- 
able physiological action, namely, paralysis of nerve-endings, and may be regarded 
as a homogeneous syndrome which is useful for diagnosing the site of action of 
curare-like substances. Diagnosis by such syndromes is, of course, especially useful 
in giving a clue to the site of action of drugs of which there is only a limited quantity 
available for pharmacological investigation. 

The sequence of symptoms resulting from descending paralysis of the central 
nervous system in the frog may perhaps be regarded as a homogeneous syndrome. 
This sequence, as displayed by the actions of morphine, anesthetics and many 
chemically unrelated substances, is very similar and resembles closely the effects 
of destruction of the central nervous system at progressively lower levels. Many 
years ago I found an undescribed link in this chain. In experiments with yohimbine 
[ found that it produced, after a previous stimulation, a descending paralysis of the 
central nervous system of the frog. At one stage of this paralysis there appeared a 
reflex which I described as a fly-catching reflex. The frog would snap with extension 
of the tongue when the nose or fore-limb was touched, or sometimes even if a bright 
light was suddenly turned on the animal. A normal frog never does this and the 
symptom had not been described as the result of drug action. However, a similar 
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reflex had been described as a result of such a removal of the brain of the frog as 
would correspond to the area paralysed by yohimbine at the time that the reflex 
appears. If this explanation was correct, that this reflex was one link in the chain of 
symptoms of descending paralysis, then it might also appear in the course of the 
paralysis prodticed by other depressants. Several years later I made some experi- 
ments, which hardly seemed worth mentioning, with the confident anticipation 
of finding this reflex appear under the action of other cerebral depressants. I found 
that it did occur, for example, with chloroform and ether, but was very evanescent 
and usually more easily elicitable when the animal is recovering from the effects of 
an anesthetic. The reason why this reflex is difficult to miss with yohimbine and 
difficult to hit with chloroform or ether is probably that in the first case the 
descending paralysis is long drawn out so that separate stages can be recognized ; 
whereas with the anesthetics the paralysis passes from one area to another more 
quickly, so the symptoms of any one stage may easily be missed. 

This chain of symptoms in the frog, occurring with a large number of chemically 
unrelated drugs which produce a descending paralysis of the central nervous system, 
may therefore be regarded as a kind of homogeneous syndrome. The discovery of a 
new link in this chain, occurring with one of these drugs, may lead to the verified 
prediction that it will occur with other drugs presenting the rest of the syndrome, 
and the more complete is the knowledge of the syndrome in question the more 
accurate is the localization of the site of the paralysis. 

A study of group actions is not only of value in localizing the site of action of a 
drug and of associating drugs, bui is of recognized value in differentiating them. 
I may mention one or two examples from my own experience. 

Among the complicated actions of viperine venoms are the following :—They 
cause: (1) cedema and hemorrhage at the point of injection; (2) intravascular 
clotting ; (3) distal hemorrhages in serous membrane, etc., the site of which varies 
in different species of animals. At one time the hemorrhages were regarded as a 
result of intravascular clotting. Sir Thomas Fraser and I disproved this clearly in 
one case. We found that echis venom had a remarkable effect in causing cedema 
and hemorrhages, but had little effect, compared with other venoms, in causing 
intravascular clotting. A more direct proof was afforded by the following experiment. 
When the blood-vessels of the frog were perfused with solutions of echis venom in 
Ringer’s solution, the animal became completely waterlogged. Fluid finds its way 
into the serous cavities, under the skin, between the muscles; and the animal may 
double its weight by perfusion for a very short time. In this case there can be no 
question of the escape of fluid from the vessels being primarily due to intravascular 
clotting, for the vessels were perfused with Ringer’s solution until the blood was 
removed from the vessels, before the venom solution was turned on. 

What is more remarkable, and, so far as I know, is an effect which has not been 
described with any other substance, is that when the frog’s heart is perfused, using 
Schafer’s perfusion apparatus, the venom makes the heart wall permeable. In these 
experiments the heart is tied on to a two-way canula by a ligature round the 
auricular groove, and a mixture of Ringer’s solution and ox-blood corpuscles is used as 
the perfusing solution. In a normal heart thus perfused there is no escape of blood 
through the ventricular wall. But when echis venom is added, the blood soon 
trickles, and finally pours, through. 

From this series of experiments we drew the following conclusions: The oedema 
at the site of injection, the distal hemorrhages, the cedema in the perfused frog, the 
permeability of the ventricle wall in the perfused heart, may be explained by a 
rupture or solution of the endothelium of capillaries or of the corresponding lacunze 
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in the ventricle wall. From the facts that, in the case of distal hzemorrhages occur- 
ring in the intact animal, unaltered (unhemolysed) corpuscles appeared, for example, 
in the rectum of the rabbit, and were exuded from the conjunctiva in rats, and that 
ox corpuscles passed unchanged through the ventricle of the frog, we concluded that 
there was an actual rupture of the vascular endothelium. In the terms I am using 
this may provisionally, at any rate, be regarded as a homogeneous syndrome—a 
series of symptoms with a common physiological basis—which might be used as a 
test of identity in the case of other substances. 

When Dale elucidated the action of histamine on the capillaries I did a few 
perfusions of the frog’s heart by Schafer’s apparatus with different concentrations of 
histamine. Histamine did not render the heart wall permeable. From these 
experiments one could deduce that the vascular actions of echis venom and histamine 
are certainly not identical; perhaps also they afford some evidence in favour of the 
view that histamine does not cause actual rupture of the capillaries, but, as Dale 
interprets it, causes a dilatation of the wall with increased permeability to fluids. 

Recognition of a syndrome of this kind is therefore of importance in two directions. 
In the first place, though, so far as I know, no substances other than snake venom 
have as yet been discovered to produce this particular syndrome resulting from a 
toxic action on vascular endothelium, it is highly probable that such substances will 
he discovered. Secondly, such a syndrome can be used as a physiological test for 
identity of action, as for example, to separate the capillary action of histamine from 
that of echis venom. 

While an enormous advance has been made in the recognition of homogeneous 
syndromes, plénty of difficulties remain. It is still impossible in the present state 
of knowledge to correlate pharmacological action completely with physiological 
knowledge. Many examples of this will occur to you, but I should like to take one 
example in which I have been interested recently. 

In regard to the sympathomimetic drugs, various quantitative differences have 
been observed in amines which resemble adrenaline in action. The most interesting 
deviation from adrenaline has been ergotoxine. Dale has explained the actions of 
ergotoxine as due to a stimulation of sympathetic terminations only when those are 
motor, and by paralysis of those motor terminations with larger doses of ergotoxine. 
It isa new type of syndrome. But it is not so homogeneous as the action of 
adrenaline. 

Some years ago I wished, for a certain purpose, to paralyse the motor 
sympatheties in the mammalian heart. Before ergotoxine was discovered there was 
no really convenient substance for this purpose, but now one was available. When I 
perfused the heart with ergotoxine I found that in the cat, rabbit and frog ergotoxine 
did not produce any sign of sympathetic stimulation, nor could I abolish the action 
of adrenaline by prolonged perfusion with ergotoxine. I found that both Dale and 
Wiggers had had much the same experience. 

It is rather remarkable that ergotoxine should leave out the cardiac sympathetic 
terminations, especially when it acts on the vessels. This would seem to be a typical 
example of an exact coincidence of pharmacological action with physiological action 
breaking down. But in this and other instances there is little doubt than an 
explanation will be forthcoming, only here it would seem to lie rather with the 
physiological side. 

Ephedrine, a very near neighbour of adrenaline, the actions of which have been more 
recently decribed, seems to differ from adrenaline somewhat in the same way as does 
ergotoxine, but in the opposite direction in so far as it appears to stimulate the motor 
sympathetics of the heart more than the vasoconstrictors. This may be due to a 
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subsidiary action but, if not, it would rather suggest the possibility that, in reaction 
to drugs, the motor sympathetics of the heart do not always fall in, quantitatively at 
least, with the motor sympathetics elsewhere. Indeed, just as a closer investigation of 
typhoid led to the separation of what was once regarded as a single disease into 
three definite and separate—though similar—diseases, so a closer investigation of more 
drugs may lead eventually to the separation of what we would now regard as a 
homogeneous syndrome due to stimulation of motor sympathetic terminations into 
two or more separate and definite—though similar—syndromes, of which some drugs 
would follow one, other drugs another. 

Another and similar type of discrepancy arises in connexion with the direct 
stimulant action of drugs on involuntary muscle. There are so many histological 
and functional differences between involuntary muscle in different organs that it is 
not surprising that a drug should act quantitatively—or even qualitatively—differently 
on different organs. For example, one would not expect cardiac, uterine, and 
bronchial muscle necessarily to respond in the same way. 

Possibly as a type of stimulant of involuntary muscle, barium has been rather 
misleading. Barium chloride is a very simple substance, and it might be anticipated 
that the physiochemical reaction which underlies the muscle stimulation produced 
by it would be a reaction of not very specialized type, such as would occur more 
or less in any involuntary muscle. But as more and more drugs have been 
investigated, especially those which have themselves a complicated structure, it 
has become increasingly clear that one cannot regard smooth muscle in different 
organs as being sufficiently alike to give an identical reaction to drugs. I need only 
mention such an example as that histamine relaxes the uterus in the rat, while it 
stimulates the uterus in other animals, a difference not seen with pituitary. 
Pituitary is said to have no action on the vas deferens and little or none on the 
bronchi, though it stimulates most smooth muscle. Nitrites dilate the blood-vessels 
generally, but, according to Macht, contract the pulmonary artery. So far it has. not 
been possible to correlate these pharmacological differences with developmental, 
structural or chemical difference in different kinds of smooth muscle. Failing that, 
it may be found that smooth muscle can be divided into subsidiary groups, of which 
some drugs may act on one group, others on another; that there may be subsidiary 
syndromes, displayed by smooth muscles. 


Heterogeneous Syndromes. 


When we come to what I have ventured to call heterogeneous syndromes we 
enter upon an almost unknown territory. Some might deny that there is a terra 
firma at all. The possibilities and alternative explanations may be outlined by a 
simple example. There seems to be a very constant association of an antipyretic 
and an analgesic action in the case of a large number of artificial antipyretics. There 
are several possible explanations of this. It may be an obscure example of 
similarity of pharmacological action due to similarity in chemical constitution of the 
drugs in question. It may be an obscure example of a homogeneous syndrome, as, 
for example, the relief of pain being due to alterations in the circulation resulting 
from the antipyretic action. Or thirdly, it may be that, to put it crudely, there is 
some chemical similarity between the pain centre and the heat-regulating centre 
whereby drugs, not necessarily of similar constitution, if they attack one centre, will 
be likely to attack the other. Probably, in any case, other instances of all three 
types of heterogeneous syndrome exist. However, it is the third type which would 
perhaps be most interesting. Is there any evidence of “ trends” in selective action, 
of the type that substances of dissimilar chemical structure will preferentially 
attack dissimilar physiological tissues ? 
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Perhaps the following is one of the least equivocal examples. Nicotine in small 
doses stimulates all autonomic nerve ganglia—a homogeneous syndrome; it also 
stimulates the nerve-ends in voluntary muscle—a second homogeneous syndrome. 
But curare acts on both these structures in the opposite direction and antagonizes 
the two group actions of nicotine. As this dual action of nicotine and curare on 
two dissimilar physiological structures cannot be explained by any chemical similarity 
between the two drugs, it would seem to imply some chemical or physical similarity 
between the autonomic nerve ganglia and the nerve-ends in voluntary muscle. 
There is a similar association between the autonomic ganglia and the para- 
sympathetic nerve-ends, as Burn and Dale have emphasized in their study of the 
action of quaternary ammonium bases. In regard to these three sites of action, 
Dale has pointed out that “we can merely conclude that there is'some degree of 
biochemical similarity between the ganglion cells of the whole involuntary nervous 
system, and the terminations of voluntary nerve-fibres in striated muscle, on the 
one hand, and the mechanism connected with the peripheral terminations of the 
cranio-sacral involuntary nerves on the other. We have a whole group of substances 
which affect both.” This is one type of heterogeneous syndrome—a _ group 
of actions which tend to run together, but are not the result of a common 
physiological mechanism. I feel confident of an increasing recognition of hetero- 
geneous syndromes with the rapid advances of pharmacology. 

Throughout this paper I have had subsidiarily in view another problem. I have 
always hoped that a study of syndromes may prove to be one avenue of approach to 
the most difficult and fundamental problem in pharmacology, namely: why does a 
drug act on a particular tissue? Why, for example, does adrenaline attack the 
sympathetic terminations or apomorphine the vomiting centre? Although attempts 
have been made to provide a physical or chemical explanation for the action of some 
drugs, it will be agreed that our ignorance of the subject is almost complete. We 
have not even begun to understand why a physico-chemical change should in one 
case produce stimulation and in another paralysis. Some advance has been made 
in explaining simpler problems. For example, an explanation can be given of 
the astringent action of tannic acid as being due to the coagulation of proteins, or of 
the hemolytic action of saponins as due to the solvent action on the lipoids of the 
cell envelope, and so on. Every pharmacologist would, however, agree as to how 
seldom any chemical action reveals itself which could be applicable to solving these 
problems. In an experience of over twenty years of pharmacology I can 
only recall one instance which struck me as having definite possibilities in this 
direction. In experiments with one of the snake venoms I found that, coincidently 
with the onset of the usual toxic symptoms, there occurred an opacity of the surface 
of the lens of the eye. When the two lenses of the eye of a pithed frog were removed 
and placed in separate glasses, one in Locke's solution and the other in the same 
solution plus venom, a similar opacity appeared only in the lens exposed to venom. 
Here was a naked-eye physical or chemical reaction which was produced in the 
living body coincidently with the toxic actions and which could be duplicated in 
vitro. As the lens may be supposed to have a relatively simple or at least 
homogeneous structure, this certainly did just suggest the possibility that an 
explanation of the reaction between the lens and the venom might throw light on the 
chemical action of the venom in general. 

But recognizable chemical reactions with such concentrations of a drug as 
occur in the body are admittedly rare, and the problems of the chemical explanation 
of the action of drugs may be otherwise solved. It is conceivable that a study of 
syndromes may help in the following ways. The problem may be solved by a direct 
attack. For example, a chemical explanation may be found for the action of 
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histamine on smooth muscle. When one considers, however, the extraordinary 
complicated chemistry of the tissues, when one recalls Professor Leathes’ calculation 
that out of the known amino-acids many millions of different proteins could be 
constructed, the problem of a direct chemical attack is a formidable one. It may be, 
however—at least this has often occurred in the advance of science—that the problem 
will be more easily solved by a study of the exceptions. If, for example, it is a 
fact that the rat’s uterus is insusceptible to the action of histamine, it might indicate 
(other explanations are possible) that there is some factor wanting in the uterus of 
the rat that is present in the uterus of other animals ; and this factor might be more 
easily identified than a substance in the uterus with which histamine combines. 

The study of heterogeneous syndromes may afford a third line of attack. If, for 
example, we assume that, in the words of Dale, there is some biochemical 
affinity between the ganglion cells of the autonomic nervous system and the para- 
sympathetic terminations, and also of the nerve endings in voluntary muscle, 
then possibly it might be easier to identify the common element than to determine 
directly what is the element in any of these structures with which physostigmine or 
curare combines, or which they alter. 

Lastly, this study of heterogeneous syndromes appears to be essentially different 
from the usual attempt to correlate physiological action with chemical constitution. 
In the latter case one deals with a series of chemically related substances and 
determines whether they exert the same physiological actions, with a view to 
discovering a common chemical factor in the drugs employed. In the case of 
heterogeneous syndromes, one at least approaches the subject from another angle, 
though the problems are related. One is using a series of chemically unrelated 
substances and determining their common action on different tissues with a view to 
determining a common chemical factor in the various tissues acted upon. This is an 
almost unexplored field. 
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President—Surgeon Vice-Admiral A. GASKELL, C.B., O.B.E. 


[October 10, 1927.} 
Professional Opportunities of the Service Medical Officer. 
PRESIDENT’S ADDRESS. 
By Surgeon Vice-Admiral A. GASKELL, C.B., O.B.E. 


I HAVE chosen this subject as I wish to take every possible opportunity to 
combat the completely false idea that the Service medical officer’s opportunities for 
professional work are severely limited. 

The mischief of this statement consists in the fact that it sounds so plausible. 
It has done, and is doing, incalculable harm to the Medical Services of our fighting 
forces. A large number of newly qualified keen young men with no knowledge of the 
Services accept this statement as true and consequently seek other careers. Happily, 
wu few, through family ties or otherwise, know that the Services do offer magnificent 
professional opportunities to a keen young medicai man, and consequently enter them, 
so that we have to-day some of the best brains of the profession in the three fighting 
Services. But we want more of these, and for this reason I am to-day reiterating 
facts which you already know well, hoping that I shall gain your support in bringing 
more medical men of the right type into our Services. 

I appeal to you to denounce publicly the false statement that the professional 
opportunities of the Service medical officer are not good. 

I can, of course, speak with most authority on Naval life, but I am certain that 
life in the Army or Air Force gives a medical man equally fine professional 
opportunities. The addresses on this subject by the late Sir William Leishman in 
1925, and by Group Captain Cooper in 1926, will help to convince you better than 
any words from me. 

It is necessary first to indicate what are “ professional opportunities,’ and then 
to outline briefly how many of these occur in the various careers open to the young 
medical man. 

I should define professional opportunities briefly as follows:—(1) Reading and 
study. (2) Obtaining higher qualifications. (3) Perfecting one’s training in methods 
of clinical examination. (4) Having access to good quantity and quality of clinical 
material. (5) Specialist work, e.g., laboratory work, research work, ophthalmology, 
anesthetics, operative surgery, hygiene, radiography, venereal diseases, etc. (6) Last, 
and least, the amassing of wealth. 

(1) Broadly the great difference between the average career of the civilian 
medical man and the average career of the Service medical officer is that the civilian 
medical career is monotonous and often too full of mechanical routine to allow of 
much reading, research, or recording of experience, whereas the Service medical 
career is anything but monotonous, a term of service on board ship or in ordinary 
regimental service being followed by employment in a large hospital with a severity of 
hard work and high-class surgery, medicine, etc., sufficient to satisfy the greatest 
glutton for hard work. My own thirty-four years in the Navy may be taken as a 
fair sample of what is open to any Service medical officer; during that time I have 
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had opportunities for the study and practice of every branch of our profession 
(except, of course, diseases of women) and, I would emphasize, not for any second- 
rate mediocre practice, but as good, though necessarily not so continuous, as that of 
most medical men in civil life. The less strenuous periods afford opportunities of 
study and revision—opportunities so sadly lacking in such a life as that of the busy 
panel doctor. During the more leisurely periods of service, opportunity arises to 
meet civilian and Service medical men at home, in our Colonies and abroad, where 
we can observe their methods, their hospitals, and their patients, and learn not only 
what new ideas to adopt, but also what mistakes to avoid. During these less 
strenuous periods we have leisure to attend lectures and medical meetings at home 
and abroad, opportunities only rarely available to the busy civilian practitioner. 

(2) In civil life, once the young medical man is launched, he seldom has the 
time or means to prepare for higher qualifications. In the Services, a large number 
of medical officers, while on full pay, are given the opportunity to take higher or 
specialist qualifications, thereby not only rendering themselves of more use to their 
Service but of higher market value, should they leave the Service. 

(3) The civilian branch of our profession often looks to us for expert advice in 
medical matters in which we have special experience and facilities for observation. 
Our examinations of recruits are fairly thorough, but in the past have not been 
estimated of as high importance as they should have been. Our most skilled and 
experienced medical officers should be employed on this duty so as to ensure that 
our Services should obtain only recruits of perfect health. The records of our 
examinations should be as complete as possible so that the whole profession could 
make use of them in determining what improvements are necessary in the health of 
the population in order to prevent the rejections. Here is a very important 
professional opportunity of real value. The Service medical officer when employed 
on these duties can lay himself out to perfect these examinations, and increase his 
skill in detecting rapidly and accurately the early stages of those diseased conditions 
which, later, may lead to invaliding or loss of service. 

Having accepted only those candidates who are in perfect health, it is our duty to 
keep them in perfect health. 

Preventive medicine, hygiene, public health, call it what you may, should surely 
be the primary objective of our profession. But I fear the curative interest in 
disease seems to rank higher at present than the preventive. This may be due 
possibly to the large amount of quackery and nonsense which have been introduced 
into the literature of public health. The Service medical officer, backed as he is by 
the splendid discipline and regulations of our fighting Services, has peculiarly fine 
opportunities for advancing the world’s knowledge of the science of hygiene. In the 
prevention of disease, one of the most important weapons we possess is periodic 
medical examinations. These are necessarily difficult to arrange in civil life, but in 
the Services, with tact and a display of genuine zeal for the good of the Service, 
we can always obtain opportunities. 

Here is another professional opportunity and I venture to say that in the career 
of the average medical student, and later in the practice of the civilian medical man, 
there is far too little opportunity for perfecting knowledge of the physical signs of 
health. The use of the stethoscope and of the many and various instruments for 
special examinations is of the greatest value to every medical man. In the Services 
he zealous medical officer has unique opportunities during those periods in ship or 
regimental life which normally occur between periods of service in a large medical 
or other scientific establishment. 

(4) It might be imagined that in our large Service hospitals we may have 
quantity but not quality. This is not actually the case. As our sources of supply 
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are not only patients from the active list but also from the retired list, we have to 
deal with the diseases of boys, adolescents, adults and the aged. Our task is often 
a much more exacting one than that of the medical man in a civil hospital. We 
have to bring about a perfect condition of cure. Our task is also often a much more 
satisfactory one, as, for obvious reasons, we are able to keep our patients in hospital 
much longer than it is possible to do in a civil hospital. The surgical operations we 
have to perform are not those extreme rarities such as occur occasionally in a large 
establishment like the Mayo Clinic, but they are certainly major operations, such as 
those for perforated gastric and duodedal ulcers, removal of prostates, calculi 
in kidneys and ureters, cholecystectomies, etc., to quote a few abdominal ones only. 
That a circumcision is the crowning glory of our major surgery may be a humorous 
statement but our detractors would actually have the world believe it true. In 
medicine, in pathology, in every branch of specialist work, but especially in venereal 
and tropical diseases, our clinical material is not only good but extensive. We also 
have the inestimable advantage of being able to trace, through accurately kept official 
documents, the after-history of our patients, an opportunity so greatly desired but 
so seldom obtained by our civilian brethren. 

(5) Specialists are encouraged in the Services and opportunities are given to 
officers to take specialist degrees and qualifications. Having proved himself an 
expert in any speciality, an officer is given his specialist work to do and he receives a 
specialist’s allowance, but he is never allowed to lose sight of the fact that he is first 
and foremost an all-round medical man. Thus we prevent “ groovy ” cranks. It is 
unnecessary for me to mention all the different specialist appointments which are now 
available in the Services, but it will suffice to say that they are so numerous and 
varied that the really zealous and able medical man can never fear that the Services 
do not offer him magnificent professional opportunities. 

(6) The amassing of wealth. It is customary to consider this a sordid and 
mercenary matter for the truly keen man, but no matter how keen and high-minded 
an idealist one may be, one must earn money if one is not blessed with any by 
inheritance. 

Now the Service medical officer is not paid very highly. Periodically, committees 
sit to consider the pay and allowances of the Services. Undoubtedly the better the 
type of medical officer we obtain, the better eventually will be the pay. It takes 
time for people to prove their worth and more time still to convince the Treasury. 
\t present our pay (and in this one must include our pensions, which are, in fact, 
only deferred pay) compares more or less favourably with that of the average civilian 
man. A very successful young doctor, I hear, can make £1,000 a year by the time 
he is 30; but to do this he has often to live in a crowded and expensive industrial 
centre ; he has to do very uninteresting, machine-like work ; he has no time to devote 
to the scientific and higher aspects of his profession and he is seldom able to save 
sufficient money to provide himself with a pension such as ours. Of course, if he is 
a married man, he is not separated from his wife and family as the Service medical 
officer occasionally is. It has always seemed to me that one blessing of the Services 
is that we are paid by the State and are spared the unpleasant business of sending in 
bills to our patients. It is often said that medicine is a very fine profession but a 
“rotten bad trade.” In this the medical officer of the Services will heartily concur. 
We do not make fortunes, but we have as a rule a happy and interesting life full of 
professional opportunities if we choose to seek them. 

Undoubtedly all opportunities in life must largely depend on the man himself. 
The keen man makes his opportunities, and he recognizes and seizes them when they 
occur. I cannot help thinking that those who cry loudest that there are no oppor- 
tunities are those who are not really so desperately keen on hard work as they would 
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like people to believe. They belong either to that large body of weak, lazy people 
who want to be spoon-fed in their work and in their play, or to that other class who 
are merely poseurs. 


Discussion.—Lieutenant-General Sir MATTHEW FELL said that the result of the 
reorganization of the R.A.M.C. after the South African War and the policy of concentration 
of Army patients in central hospitals, both at home and abroad, had been to increase the 
facilities for “ professional opportunity” as regarded the clinical side of medicine, surgery 
and pathology. 


Air Vice-Marshal D. Munro said that the professional opportunities in the Services were, 
in fact, in many ways more varied than those offered in civil practice, though not so extensive 
in certain directions, e.g., there was, naturally, in the Services not the same wealth of 
clinical material for the study and practice of certain professional subjects. If the civil 
practitioners were at present ignorant of the amount and variety of professional work to be 
obtained in the Services, they would soon be made aware of them, through the medical officers 
at present serving. What he was more afraid of was the impression that in the Services 
encouragement was not given to keen men to work at their own professional line. When it 
became known that such encouragement was actually given, and that advancement in the 
Service could be obtained by purely professional merit, he thought that there would be no 
lack of good men coming into them. 


Surgeon Vice-Admiral Sir JOSEPH CHAMBERS said that the only way to combat the 
erroneous opinion about the lack of opportunities in the Services was by an intensive propa- 
ganda scheme explaining the methods at present in existence, and particularly emphasizing the 
opportunities now afforded in the Services for post-graduate work. 

He (Sir Joseph) had been much impressed a few days previously by an editorial article in 
the Post-Graduate Medical Journal, stating that such facilities for post-graduate work as are 
afforded by the medical services of the fighting forces must make many general practitioners 
envious of their brothers in the Services. 

Lieutenant-Colonel T. B. LAYTON said that he had come to the meeting as a clinician, 
who was also a teacher at one of the medical schools, and young students sometimes came to 
him for advice as to entering the Services. He would be very glad when anyone asked him 
in the future to recall the help that he had received from the President’s paper. He would 
like the President to put down under a separate heading one subject on which he had touched, 
namely, the medical aspects of keeping well a number of young healthy individuals. This 
was a subject of great importance about which at the present time the young medical man 
could learn practically nothing in civil life, but he believed that medicine would rapidly 
develop along these lines in the near future, and that those who were now preparing for 
qualification would have to deal with it in civil life to an extent which men now of middle age 
had never had to do. He believed that it was only in the Services that young men could 
obtain this experience, which was of the greatest educational value. 

He would also like to say a word about the filling-in of documents. He knew that this 
was generally considered a bar to going into the Services rather than a reason for it, but 
although they might have too much of it to do, he did believe that the training which the 
young officer had in this work was distinctly an advantage. He (the speaker) found it most 
difficult to get students working under him to fill in any document correctly. They did not 
recognize that doing such a thing accurately was as important a part of medicine as making 
a careful physical examination. In these days when practically every patient had to have 
some examination made in a laboratory or by a specialist, if a document was not filled 
in properly, the patient suffered because the proper examination was not made or the 
specialist did not appreciate the exact point upon which a report was needed. 
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Section of ElectrosTherapeutics. 
President—Sir Henry Gavvain, M.D. 


[October 21, 1927.] 
The Treatment of Cancer of the Breast by X-rays after Operation. 
By Professor HANs ISELIN (Basel). 


THE results of my attempts to develop a method of X-ray treatment of cancer of 
the breast have not yet been published, and these I propose now to describe to you. 
They were carried out from 1906 to 1913, but naturally I shall not exclude later 
work. 

Sampson Handley has stated emphatically that he has obtained no very successful 
results in the treatment of cancer of the breast with X-rays. At the time of reading 
this statement I had been for five years treating cancer of the breast with X-rays, 
the particular objects of my experiments being inoperable primary tumours and 
inoperable recurrent growths, while in the treatment of small operable recurrences 
and gland metastases I had already obtained good results, and was therefore in a 
better position than even Sampson Handley himself to appreciate the importance of 
his theory of the spread of cancer in relation to X-ray treatment, especially the 
further treatment of patients after operations for cancer of the breast. 

It is hardly necessary here to stress the value of X-rays in the treatment of 
cancer; indeed we may almost say they are indispensable. In asserting this an 
outline of the situation may be given. 


RESULTS OF OPERATIONS. 


At the International Congress of Surgeons in 1908, Depage produced statistics 
based on international figures, showing the results of treatment of cancer of the 
breast by operation during the four decades from 1865 to 1905. The percentage of 
cases, showing no recurrence of the condition after three years, is, in a steadily rising 
curve, as follows :— 


1865 - 1875 ove eee ove 9-4 per cent. 
1875 - 1885 ioe oe ae 10-0 - 
1885 - 1895 ove ove eos 34-8 ” 
1895 - 1905 ee oe oo 46-5 * 


The best results were obtained in a series of sixty-two operations with 48 per 
cent. of cures. 

The even more astounding results obtained by Holsted were severely criticized by 
the Dutch surgeon Korteweg, who expressed the opinion that the proportion of cures 
should have been given as not more than 26 per cent. A sceptic is always to be 
found for every impressive set of statistics, but it is not everybody who can equal the 
candour of Le Dentu, who at the same congress reported that in presenting the 
results of 57 cases of operation for cancer of the breast he had excluded fifteen cases 
owing to unfavourable prognosis after the operation. 

Statistics apart, when we consider the many new modifications of the original 
operation, it is clear that surgeons were not satisfied with the cures effected. 
An even clearer indication of their dissatisfaction is seen in their anxious insistence 
that the purely arbitrary period of three years’ freedom from the disease should 
entitle them to claim a lasting cure. 
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In these circumstances such a means of treatment as the X-rays afforded was 
sure to be welcomed ; nevertheless it was but slowly that it won a place in surgical 
practice. Disappointments, following too sanguine expectations, have brought it into 
discredit, and to-day, in spite of the certainty that immunity for an observation 
period of five vears cannot be regarded as a lasting cure (I have observed fatal 
recurrence after from eight to sixteen years’ immunity), statistics purporting to 
indicate the effectiveness of X-ray therapy are considered sufficiently reliable 
although prepared on the basis of periods of immunity of not more than three years. 
It must not be assumed, however, that the scientific basis of these statistics is 
unsound ; on the contrary, such statistics clearly show that, even with the help of 
X-ray therapy, it is relatively rare that a really lasting cure of cancer of the breast 
can be effected. To these preliminary remarks I must add that I do not presume to 
promise sure and lasting cures. 

The outstanding pathological and anatomical researches of Heidenhain on the 
manner of spread of cancer of the breast indicated the lines of the operative methods 
to be employed, showing that, in order to remove not only the tumour but also the 
cancerous lymph-tracts and glands, a radical operation is necessary, i.e., with the 
exception of a superficial skin, the muscles from the front and side of the chest-wall, 
together with the axillary tissue must be removed. 

The spread of the cancer in the direction of the normal lymph-stream is only the 
beginning of the trouble. The further spread—constituting the peculiar danger—is 
due, according to the prevailing theory, to the invasion of the blood-stream by the 
cancerous particles from the breast, causing risk of metastasis of the supraclavicular 
glands. 

This hypothesis of embolic infection is opposed by Sampson Handley who claims 
that cancer of the breast is spread almost exclusively through the lymph-cbhannels 
and not through the blood, and certainly these channels of infection lie very near the 
surface in the deep lymph-plexus situated on the aponeurosis, whence they branch 
in all directions. 

Sampson Handley calls this continuous infection through the lymph-stream 
“permeation.” He supports his conclusions by a large collection of carefully 
prepared records from the English cancer hospitals. This material is most 
convincing. Great as is the number of painstaking microscopic researches, the 
clinical observations provide equally valuable evidence. 

According to Sampson Handley, the large lymphatic vessels and glands are first 
of all invaded and blocked by cancer cells. The more lymphatic vessels are blocked 
the wider is the spread, owing to the diversion of the lymph-stream. 

Two of the chief supporters of the theory that cancer metastasis is due to blood- 
vessel embolism are Schmidt—in his work on cancer cells in the lung capillaries—and 
Schmorl, who was able to demonstrate similar phenomena in the bone-marrow in 
uncertain cases of cancer metastasis. But since they were concerned not witli 
cancer of the breast, but with cancer of the intestines or other similar conditions, there 
is no proof that their contention holds good for cancer of the breast. Sampson 
Handley’s observations on the parallel between skin and bone metastasis and his 
researches on cancer en cuirasse are, therefore, not invalidated. Certain observations 
on cancerous dermatitis, which spreads from the axilla over the back and graduall\ 
fades, leaving carcinomatous nodules, support Sampson Handley’s view: and as a 
result of many years’ systematic observation of cases which have come under my 
own notice I myself have come to the conclusion that cancer of the breast is 
propagated chiefly by way of the lymph-channels and that embolism of the blood- 
stream sets in much later and is a less important factor. 
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BEARING OF THIS THEORY ON OPERATIVE AND X-RAY TREATMENT. 


Modified Operation. 


Sampson Handley has already emphasized the importance, in operation, of 
removing the deep lymph plexus as far as possible with the surface fascia. 
Recognizing the correctness of Sampson Handley’s theory, Professor de Quervain and 
myself, having particular confidence in the value of after-treatment by X-rays, have 
abandoned the practice of removing the pectoral muscles in relatively hopeful cases 
and confine ourselves instead to extensive removal of the fascia, clearing out of the 
axilla, ete. Hotz, the successor of de Quervain, has generalized this procedure. 


The Method of X-ray Treatment. 


Owing to superficial diffusion, cancer of the breast is, in theory—so long as it is 
not a question of an obstinate squamous-celled epithelioma—an extremely suitable 
subject for X-ray treatment. When we consider that the growth may spread in all 
directions, both superficially and also towards the lymph-stream, it is clear that 
irradiation of the affected breast is not, in itself, sufficient, but must be systematically 
supplemented by prophylactic treatment of the whole infectable area, i.e., the entire 
thorax, clavicular fosse and epigastrium. Ifthe majority of surgeons and radiologists 
suppose that by dividing the treatment of cancer of the breast among three fields of 
uction—the axilla, the clavicular fossz, and the anterior and lateral chest-wall—and 
applying a so-called “ carcinoma dose ” two or three times, at intervals of from four 
to six weeks, suppose that by so doing they have performed the necessary systematic 
after-treatment, they are not true disciples of Sampson Handley, in his theory of 
permeation, dissemination, etc., and have no real gras» of his valuable researches. 
The results of this kind of treatment have led Perthes, who has won universal 
honours by his X-ray therapy, to question the value of the treatment in general after 
operations for cancer of the breast. Such a proceeding, moreover, has no reference 
to the vitally important contents of the thorax, the blood in heart and lungs; it 
forgets that intensive treatment in this region not only produces “ X-ray nausea” 
but also seriously affects the blood. 

Personally, I have never been a believer in intensive treatment ; I have never used 
‘carcinoma dose”; in fact, so far as I can see, there is no such thing. I have 
applied X-rays quite exceptionally in cases of putrefying cancers purely as a cautery 
without using a filter. 

In a case, in 1908, of ulcerative carcinoma which skinned over under X-ray 
treatment but resisted the treatment in other respects, the skin was peeling off 
in seales. The whole of the cancer that could be seen by the naked eye was removed 
by operation, and the walls of the thorax were subjected to X-rays at short range 
without filter ; the wound was then covered over as far as possible with skin-flaps. 
The patient died shortly afterwards from cellulitis of the floor of the mouth. 
A careful autopsy and microscopic examination of specimens revealed no further 
traces of cancer; but the impression that intensive radiation had reacted 
unfavourably upon the patient, and had lowered her already low power of resistance, 
made me unable to rejoice over the results of this treatment and prevented my 
proposing any further experiments of the same kind. On the contrary I have been 
impelled to take careful consideration of the whole structure underlying the chest- 
wall, and also—and more especially—the blood. 

The condition, not only of the skin, heart and blood, but of all the healthy tissues 
has to be improved. In the book which I have published (“Die Entgiftung des 
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Tuberkulose Herds durch Réntgen-Bestrahlung”) I have endeavoured to make 
clear the nature of the effect produced by X-rays in the case of tuberculosis, and 
I have given a warning against applying such intensive treatment as to harm, 
more than is inevitable, the healthy tissue from which it is hoped that the restitutio 
ad integrum will proceed. Similarly in the treatment of cancer, I should be far less 
afraid of the “ irritant dose,’ so severely proscribed in German radiology, than of the 
harm worked upon the sound tissue, which is the first line of defence against a spread 
of the cancer. All radiologists know only too well the fatal character of a cancer 
occurring in already damaged tissue, as they also recognize the complete lack of 
resistance by X-rays when faced with a recurrence of tuberculosis. 

Although I began with the irradiation of inoperable cancers and secondary 
growths, I have not allowed myself to be misled into confusing the maximum dosage 
with the optimum, but I endeavoured to test in this connexion what could be done 
with weak filters (1 mm. aluminium), with general irradiation and intervals of rest, 
using Sabouraud units. I had already frequently proved the reliability of these 
methods in the prompt checking of falling of the hair during an epidemic of ring- 
worm against which I had been fighting in collaboration with Bruno Bloch. I am 
convinced that many gratifying results of radiation treatment of patients who would 
otherwise have been given up by the surgeons, are entirely due to the sparing use of 
the rays. A striking example of the sensitiveness of the underlying tissue is provided 
by the interesting cases of irradiation of the epigastrium. At the outset, irradiation 
with one Sabouraud 2 mm. aluminium filter at a sitting, produced strong sensations 
of nausea in the case of sensitive women, leading to uncontrollable vomiting lasting 
for several days, so that in later sittings it was thought better that the epigastrium 
should be irradiated with a half Sabouraud only. 

Further, the distant effects of X-rays should be borne in mind. In the case 
of rats which had been protected by thick lead tubing, I irradiated the extremities 
only and discovered afterwards a decided infiltration of the cornea. Cataract 
of the animal foetus in wtero owing to irradiation of the mother has been known 
to occur. In this connexion every radiologist should be acquainted with Heineke’s 
book on “ Ueber die Todesursache intensiver Réntgen-Bestrahlung am Tierkérper,” 
in order that he may have well impressed upon his mind the harm caused by X-rays 
to the lymph and blood systems. 


Technique. 


During the years from 1906 to 1911 I worked out my first experiments, and as a 
result of these—supported by Handley’s theory of prophylactic radiation treatment 
after operations for cancer of the breast—I systematically used this method of 
irradiation for two years. After-treatment by irradiation should begin as soon as the 
patient is somewhat rested after the operation, even as early as the first week. 
During an experience of twenty years I have never seen harm done by beginning the 
treatment too soon. I give one Sabouraud at a sitting, beginning with irradiation of 
the supraclavicular and intraclavicular fosse and the axilla, both from the front and 
from the back—from the front with 2 to 3 mm. aluminium filter, 24 cm. distance ; 
from the back with 3 to 5 mm. filter, 50 em. distance. At the end of the first week 
the irradiation of the actual site of the operation (front of the breast and side) is 
begun, with 1 mm. filter and 24cm. distance. In the same way a general irradiation 
of the under-segment of the side and of the whole back is carried out. The general 
condition of the patient must be considered in deciding upon the rate of irradiation. 

After irradiation of the chest on the affected side—with, of course, three-weekly 
intervals on an average for each field—the affected side should be again subjected 
to systematic irradiation, always, be it noted, using a 2- to 3-mm. filter. Here, also, 
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the rate will be decided on by the general health of the patient. Then follows 
treatment of the healthy breast. In the majority of cases a 2-mm. aluminium filter 
suffices. Stout breasts must be treated with a filter of up to 5 mm. and at a 
distance of up to 50 cm. 

The treatment of the patient is not at an end after the last irradiation. From 
then onwards she is kept under stringent observation. In the old days, when the 
author was compelled to rely upon an X-ray apparatus provided by a clinical 
institution, the intervals between the times of treatments were usually undesirably 
long. These circumstances, however, enabled me to realize the need for stringent 
care, and induced me to keep patients under particular observation during the first 
few years, especially—for psychological reasons—during the first days of each month. 
On these occasions examinations are made of the entire skin of the-breast and of the 
different fosse. The intercostal spaces demand particular attention; intercostal 
neuralgia is always somewhat worthy of suspicion as a possible indication of spinal 
metastasis. Further tests consist of: Percussion of the spine—pains in this region 
disappear under deep radiation; palpation of the liver, tests of the inguinal glands, 
physical investigation of the thorax, repeated blood-tests and weight analysis. 

Where there is recurrence or metastasis weak filters cannot be used, or the skin 
will break down again. Both the filters and the radiation must be strengthened. 
Irradiation repeated at fairly short intervals, with 3- to 5-mm. aluminium filter, have 
proved to be best. Sometimes it is a question of the excision of a recurrent nodule 
or metastasis, followed by irradiation. In any case extirpation of a recurrent nodule 
is attended by better results than is the caustic use of X-rays as recommended for 
cancer of the skin. 

Results of Irradiation. 


For the demonstration of the effectiveness of a system of treatment careful 
observations of individual cases are better than mere statistics. Naturally, we must 
beware of generalizing from such observations, and cases which, despite all our 
treatment, have failed, as others have done, must not be passed over in silence. 
These obstinate, torpid cancers only show that the prognosis in a case of cancer of 
the breast depends upon the histological character of the growth, the power of resist- 
ance in the tissues and the general constitution of the patient, and is, therefore, 
almost an impossibility. They also show that irradiation does not provide a panacea, 
as even with the use of X-rays we have to count on some failures. 


Examples. 


(1) Striking evidence of the potency of radiation treatment is afforded by a 
series of observations—on direct, unfiltered irradiation—quoted for the year 1908. 

(2) Observations on a patient operated on in 1904, who showed cancerous 
metastasis of the supraclavicular glands in 1906. Irradiated up to the point of 
slight injury to the skin. Twice had a cicatricial recurrence in the scar, caused in 
the first case by the excision, in the second by the simple irradiation. This patient 
remained well for twenty years and is still alive, having had no relapse. 

(3) One of Haegler’s patients, operated on three times in the course of a year, 
each time followed by recurrences, one of which had occurred shortly before 
irradiation. Systematic strong irradiation : decided lessening of metastases in skin 
and glands. Carcinoma remained stationary and superficial for three years—no 
exterior metastasis. Patient died from metastases in the spine. 

(4) A pregnant patient, fourteen days before delivery. Large ulcerated medullary 
tumour. On both sides enlargement of the axillary and supraclavicular glands. 
Amputation of the putrefying tumour. After delivery, strong irradiation during one 
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year ; cleansing of both axillary glands. The other glands disappeared completely 
under irradiation, and did not reappear. The patient has been well for eighteen 
years and has not had X-ray treatment for sixteen years. Both pectorals and fascie 
have been entirely preserved, but the lymph-gland system has been removed from 
the right breast. 

In two of the above cases the cancer was medullary. That medullary carcinoma 
can be dispersed with comparative ease even without irradiation, a further example 
will show :— 

(5) Patient operated on in 1906, by Enderlen, for rapidly spreading carcinoma. 
In the history it was stated that the operation had not been a radical one, so I knew 
it was impossible that all the infected tissue should have been removed. And as in 
addition there was a probability of medullary cancer, the patient’s card was marked 
“very bad prognosis.” 

By reconsidering the prognosis in the light of the histological findings’ it would 
be possible in every disease to ascertain the outlook from the microscopic evidences, 
and to the surprise of everyone, including herself, this patient, despite the very bad 
prognosis, was completely restored to health and strength. 

She is alive to-day and has been immune from cancer for at least twenty years. 
It is interesting to note that this patient was not treated by irradiation; obviously 
the inflammatory reaction from the operation shock has so stimulated the cells of 
the body that the remains of the cancer have been dispersed. I do not therefore 
say that it is unfortunate that this patient was not treated by X-rays, for the record 
is even more worthy of note than if she had been treated by my method of irradia- 
tion, the outstanding benefits of which have been abundantly illustrated in other 
cases. 


Statistics. 


I regret that in the short time at my disposal I am unable to enter into the 
details of these. 

A table for the period 1901 to 1913 gives a total of 104 patients, eighty-three 
unirradiated and twenty-one who were treated by X-rays for recurrence after 
operation. Results :—Three years’ immunity: 22 per cent.; five years’ immunity : 
11 per cent. 

Results for the period 1906 to 1913 :—Forty-eight patients untreated by X-rays : 
three years’ immunity: 18 per cent. ; five years’ immunity: 12 per cent. Ninety- 
four cases including thirty-seven after-operation recurrences. 

In order that the irradiation statistics should contain only those cases in which 
the irradiation had been really carried through, the material has been cut down; it 
can, however, be increased by the addition of non-radical operated cases and recurr- 
ences provided they have been systematically irradiated. Thus we may include 
twelve radical and eighteen non-radical operations, six recurrences and gland 
metastases—thirty-six cases in all. This heterogeneous material shows :—Three 
years’ immunity : 39 per cent. ; five years’ immunity: 30 per cent. 

The difference between the fate of those patients who were treated by X-rays 
and that of those who were not is obvious ; the low percentage of cures in the second 
case is specially significant. 

The scope of the work of the Basel surgical clinic is very wide. The striking 
point is that radiation has improved the bad operation results by 50 per cent. 


1 Iselin, ‘*Der pathologisch-anatomische Befund als Prognostikum fiir den Brustkrebs”’ (Schwei 
med. Wochenschr., 1920). 
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The attached table shows the after-history of patients surviving for five years 
up to 1918. Subsequent research—in September, 1927—shows that of twelve. 
patients who were regarded as cured in 1918 only two have since died of cancer. 

While I was in charge of the Institute of Réntgen-Therapy, I carried out this 
treatment in the case of patients who had been operated upon for cancer of the 
breast in the surgical clinic at Basel. The whole of the material for this period up to 
the year 1918 is dealt with by Dr. de Quervain. For the years 1918 to 1922, reference 
should be made to the work of Christoph Linder, under Hotz. Rahm! writes: “ When 
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Date of} Duratior f ° . oe ee 
opera-| growth before wont Character of growth Nov. 1916 Noy. 1918 Sept. 1927 
tion | operatior ie oc : ar wearers: 
| Died! Living | Died {Living Died —_{Living, healed 
——— a eee | emo ! ismeann 
1904 | A short tin Ca. solidum spl. — — 14 — | 23 years 
7 1908 | 4 mont 46 Ca. solidum spl. 10) 15 years i 
é = beidseits ovarian - 
‘| 1910 | 2 year 8) cancer 
| 
3 | 1909 | l yea 43 Ca. medullary ve —_ — 9 | — 18 years 
{ 1910 | 15 n 6 | Ca. — — 8 - Lost sight of 
5 1911 ’ Ca. sol. simplex | — healed 6 years| — | cate _ 
6 | 1911 | 2 years il Ca. ~ _ — 7 | — 16 years 
. { 
7 | 1911 | 5 month 38 Ca. sol. simplex — - 7 8 years, ca. | _ 
matostasen | 
| | 
8 1911) 6 64 Ca. medullary — _ 7 12 years, - 
| old age | 
! | 
9 1912] 6 48 = Ca. solidum — - 6 | _ 15 years 
| | 
10 1912 | 4 52 Ca. sol. simplex — | healed 6 | 17 years, | mee 
| pheumonia | 
M 1913/3, 15 | Ca. medullary ? — — — 5 — 14 years 
12 ,19138)5 , 52 | Ca. sol. simplex | — — — 5 _ 14 years 
13-1918 | 1 yea - ” ” ove _ — 4 —~ \Lost sight of 
14 1914 | A short tir 47 | Ca. sol. partly; — — 1918 5 _ _ 
| scirrhus | 





CASES OF BREAST-CANCER TREATED BY IRRADIATION. 


itis said that Linder of Bale finds that with one or two ‘ intensive irradiations,’ 77 per 
cent. of his patients remain free from recurrence for three years or more, it should be 
pointed out that Linder’s method does not consist in intensive irradiation in the modern 
sense of the term. Linder gave on three successive days, beginning on the fourteenth 
day after the operation, 2 Sabourauds, with 4 mm. zinc filter, over the scar, in the axilla, 
and in the supraclavicular cavity (that is, barely 80 per cent. skin-unit-dose). After 
the lapse of half a year the dose was repeated. Moreover, freedom from recurrence, 
lasting for five years, occurs only in 15 per cent. of cases treated by Linder’s method, 
hereas Iselin’s method, ‘in dosi refracta,’ gives a percentage of such cases of from, 
) to 30.” 


1 Rahm 


Rontgen Therapie des Chirurgen,” Newe Dtsch. Chirurg., 1927, p. 321. 
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The method of weak irradiation at intervals of three weeks, using the formerly 
despised aluminium filter, probably strikes you as deplorably old-fashioned, as | 
myself indeed must appear when I say that I have always remained faithful to the 
aluminium filter in the treatment not only of surgical cases of tuberculosis, but also 
of cancer of the breast. 

I always begun with the assumption that the progress of therapeutics is best 
served when each clinician, having built up and scientifically established a method, 
follows it up steadily by a series of careful observations and then, when his 
thesis is complete, willingly puts his knowledge into the common stock. For this 
reason I have not allowed myself to be deflected from my purpose by those 
intriguing offers of the réntgen industry which introduce so much uncertainty into 
the development of new methods. 

In Rahm’s work mentioned above’ he states :—‘‘ In view of these facts, intensive 
irradiation of the entire middle thorax with the whole skin-unit-dose cannot be too 
severely discountenanced. Consequently we are thrown back upon the aluminium 
filter (as recently stated by Wintz). Moreover, the three-field method, preferred by 
us, must be carried out with an aluminium filter. . . . It is a serious mistake to use 
intensive irradiation for mammary carcinoma. We do not know whether diffused 
irradiation will bring us to our goal.” 

These remarks may serve as further justification of my choice of theme, and of 
my determination to abide by what I believe to be right and reasonable. 1 have no 
need to apologize for my old-fashioned methods, for I am justified in hoping that 
my work, which remained unnoticed during the time of enthusiasm for intensive 
irradiation, is now recognized and may yet bear fruit. 


SUMMARY. 


The author has treated cancer of the breast by irradiation since 1906. He first 
treated cases of inoperable putrefying carcinoma, then operable recurrences and 
metastases, and finally carried out after-treatment on operation cases in the Basel 
University clinic. In 1911, encouraged by the work of Sampson Handley on 
permeation of cancer of the breast, he worked out a method of irradiation. He 
upholds the operative method of treatment—in slight cases by amputation of the 
breast with skin-flaps radiating from the tumour, major excision of the pectoral 
fascia and clearing out the axilla—in advanced cases by removing the pectorals. 
Irradiation as soon as possible after the operation, say one Sabouraud through 
1-3-mm. aluminium filter. 

Specification of irradiation: F = filter, A = aluminium, index = number of 
mm.; D = distance, index = number of cm. distance. (1) On the affected side: 
clavicular fossa; axilla, after healing of the operation wound (beware of marginal 
necrosis) ; the whole of thorax on this side including both side and back. Interval 
according to the condition of the patient. FAi-2 1 Sab. Des. 

(2) Repeat the series using a stronger filter (FA2s 1 Sab. Des), back, sides, axilla 
and supraclavicular from the back, the spinal column from a distance of 50 cm. 

(3) Epigastrium. 1-2 Sab., 4 Sab. only at a time. (Risk of upsetting the 
stomach.) 

(4) Systematic irradiation of the whole of the healthy side of the thorax: in the 
case of a large breast from each side (the ‘ Kreuzfeuer” of German gynecologists). 

(5) Sternum with heavy filter, FAs 1 Sab. (twice) Dso. When the tumour is 
located lower, or the carcinoma spreads downwards, the skin of the abdomen should 
be systematically irradiated. Using this method the author was able to produce a 
50 per cent. improvement in the operation results at the Basel surgical clinic between 
1906 and 1913. 


1 Loe. cit. 
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For this period the statistics of the non-irradiated cases show 18 per cent. 
immunity for three years and 12 per cent. immunity for five years, from recurrences 
and metastases. 

Irradiation statistics: (twelve radical, eighteen non-radical operations, six recurr- 
ences with gland metastases) immunity for three years 39 per cent., for five years 
30 per cent. 

In 1927 seven of the cases irradiated in 1918 were alive and enjoying full 
health, two had died of cancer, three had succumbed to other maladies, or to old age. 
Among the patients still living there was no case of pure scirrhus. These facts led 
the author to investigate the relation of prognosis to the histological characteristics, 
and, following the histological classification. made by the late Dr. Hedinger, he 
suggested an inversion of the seale of prognosis—scirrhus being the most dangerous 
and medullary carcinoma the least dangerous type. 

The marked improvement in operation results has justified the X-ray after- 
treatment. By X-ray treatment inoperable cases were rendered operable, tumours 
were mobilized, gland metastases were reduced and then removed, further X-ray 
treatment following the removal. Although often opposed on psychological grounds, 
X-ray treatment before operation has produced good effects. 

The theory has been tested throughout the past twenty years and now, according 
to the “ Réntgen-Therapie des Chirurgen,” 1927—the latest German publication— 
intensive irradiation for cancer of the breast is to be regarded as an error. Further, 
since Wintz (the originator of that method) and other competent radiologists have 
returned to the use of the aluminium filter the author ventures to think that in this 
paper he has touched on a subject which is no longer “ old-fashioned” but is coming 
again into practical prominence. 
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The Pathological Anatomy of Pulmonary Tuberculosis as recorded 
by Stereoscopic Radiograms of the Chest; and the Value of 
this Knowledge in the Care of the Tuberculous Patient. 


By Kennon Dunuam, M.D. 


(Associate Professor of Medicine and Director of the Tuberculosis Service, 
University of Cincinnati.) 


[tT is my contention that my researches have proved five points: (1) that a great 
‘eal of the normal gross anatomy can be seen upon X-ray plates; (2) that provided 
ve limit our study to the adult apical type of pulmonary tuberculosis, radiograms of 
tuberculous chests can be distinguished from those of non-tuberculous chests without 
elerence to histories or physical signs (one case in about five hundred will prove the 

‘ception) ; (3) that the basal type of pulmonary tuberculosis is more difficult to 
.etermine, and though suspected, its presence cannot as a rule be proved without the 
id of the laboratory—examination of sputum and blood, guinea-pig inoculation, ete. ; 
‘) that in miliary tuberculosis proof comes largely from the history and symptoms 
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studied in conjunction with the radiograms ; and (5) that we should never wait for | 


positive X-ray findings to make a diagnosis of tuberculosis in the child. Symptoms 
alone must be considered indicative, and prolonged medical treatment must be carried 


out befcre we get positive X-ray findings, if we hope to treat such cases successfully. 7 
These conclusions, indicated in my previous writings, are based upon a long study 
of lung structure, in conjunction with Dr. William Snow Miller. Sections have been | 


made, many of them serially, from a great number of lung lesions, previously examined 
by X-ray, and their relation to the anatomical structure has been carefully studied 
together with their cellular pathology. 

I am Director of the Tuberculosis Service in the University of Cincinnati, and 
have charge of students and patients at the Cincinnati Tuberculosis Sanatorium. It 
is our routine practice to direct the treatment and care of some three hundred patients 
from the X-ray department. The cases are received and examined, and the findings 
recorded. The diagnosis and prognosis are made in each case by the staff. I spend 
two half days each week with my staff and examine the radiograms. Only the age 
and the colour of the patients are ascertained previous to this reading. An X-ray 
diagnosis is made and a prognosis given. After this the history is read and the 
X-ray findings are compared with the clinical and laboratory records. If all findings 
do not agree, the patient himself is brought to the examining room and carefully 
examined before the care or further study of his case is mapped out. If the findings 
agree, as is usual, such directions are given without our ever seeing the patient. 

Cases of special interest or those which are not doing well under the prescribed 
régime are restudied as is indicated. On an average each case is reviewed every 
three months, but this is not a routine procedure. 

You may be interested in our method of teaching students to make chest 
examinations. They begin to examine chests during their first year, and continue to 
do so through their second year in the course of “ physical diagnosis.””’ The second 
half of the third year they spend one half day each week at the Tuberculosis 
Hospital, two hours of which are spent under an instructor with a patient. The 
class is divided into groups of four; each instructor has two groups and each group 
has one patient. The unique feature in this teaching is that the students are 
stripped to the waist, as is the patient, and they are instructed in inspection, 
palpation, percussion and auscultation, by comparing the varying physical signs found 
over the students’ chests with those of the patient. They are now led on to deduce 
the pathological condition of the patient, the radiogram—often a series of 
radiograms—is shown to them in order that they may correct or add to their own 
diagnosis and may also become familiar with types of chest in the healthy adult. 
For further confirmation or correction we secure autopsies of about 50 per cent. 
of our deaths ; this amounts to an average of seventy-five autopsies a year. 

I have described my clinical and teaching methods in order to show you that my 
previous contentions have a practical bearing and a scientific basis. 

The secret of the success of this work rests upon two points, on which I have 
insisted for over seventeen years: (1) The necessity for perfect stereoscopic plates, 
and (2) the importance of the “‘fan.’’ With stereoscopic negatives of a normal chest 
it is possible to see different densities which indicate the trachea, corena, the arch of 
the aorta, the right and left bronchus and the trunks which extend into the 
lung-fields from the right and left hilum, passing generally anteriorly and posteriorly 
and spreading to fill the thorax. It is possible to see these trunks on a single plate, 
but it is impossible from such a plate to determine their direction and spread. When 
we are able to determine the course of these trunks, it is possible to locate the 
various lobes of the lung. The anatomical structures causing these trunks and 
linear markings on the plate (called “arboration” in Great Britain) have been 
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variously ascribed to blood-vessels or bronchi. Boardman and myself have 
shown that they are caused by both blood-vessels and bronchi, but the important 
point is that each of these trunks does contain a bronchus, and so, by following 
these stereoscopically, the lobes of the lung can, as I have said, be certainly 
located. 

The early manifestation of adult, apical tuberculosis, is a tubercle with 
pulmonary exudate. This exudate floods a number of lung compartments, according 
to the amount. This exudate or flooded area is walled off by the septum extending 
into the lung from the pleura, and is therefore located near the pleura, beyond the 
trunks, in that area of the plate previously described as the “ linear markings area” 
or outer zone, and is in reality a lobular pneumonia. This lesion I named “ the 
fan,” from the shape of its marking on the plate, at a time when the exact pathology 
of this density was not sufficiently well understood to allow me to use a concrete 
pathological term. 

Adult apical pulmonary tuberculosis is not the only disease which will produce 
lobular pneumonia, but it is a chronic disease, usually associated with reinfection. 
Thus an X-ray diagram of adult, apical, pulmonary tuberculosis depends upon two or 
more “ fans”’ of different densities. They are usually of different shape because in 
time they break down or undergo repair. In the first case we get formation of 
cavities; in the second, slow absorption of the exudate and laying down of 
scar-tissue (fibrosis) which contracts. Thus we have different densities due to 
different ages and different degrees of repair or degeneration. These differences are 
often enhanced by areas of caseation or calcification. Then the “fan” (that is lobular 
exudate associated with a tubercle, the latter often not seen on the plate) is the unit of 
the complex pathology in the adult apical type of tuberculosis, which becomes fibroid. 
In well-cut sections, these old “ fans’ can be seen in every fibroid tuberculous lung, 
and here the term “ conglomerate form of fans"’ would apply. These definite findings 
are in marked contrast to those in the basal types of tuberculosis—which have no 
apical fibroid lesion—and to those in miliary tuberculosis, which has comparatively 
little exudate. 

Professor Letulle has shown, with much care and patience, that the miliary 
tuberculosis described and illustrated in our text-books, is not the tuberculosis of 
Laennec. Letulle calls our text-book picture the “ granulation miliary” and the 
‘miliary " of Laennee he proves to be tuberculous caseous-broncho-pneumonia, due 
to aspiration of infected droplets ; this is frequently shown upon our plates, associated 
with apical lesions, most commonly with cavities. 

Tuberculous caseous broncho-pneumonia due to aspiration (thus secondary to 
apical lesions) has an appearance in the radiogram very similar to that in many 
basal tuberculous lesions, in which the apices are not involved. Whether these basal 
tuberculous lesions are as common in Great Britain and on the Continent as they 
are in the United States, is a question to which I am seeking an answer. The whole 
problem of basal tuberculosis is wrapped up in many “ unknowns.” Certainly 
in Cincinnati these types are common and very vicious. 

The treatment of tuberculosis is, fundamentally, rest in the proper environment. 
The questions then of how much rest and of what environment are the great 
questions to be answered. <A review of your literature, and personal conversation 
with some of your tuberculosis workers, have indicated to me that you are inclined, in 
this country, to get your patients up sooner and to have them work more hours than 
we in the United States think wise. If this observation is correct, it suggests many 
questions: (a) Is this only a difference of medical opinion ? (b) Do the lesions in 
your cases become fibroid or does the exudate become absorbed and is the scar tissue 
laid down, at an earlier period, on the average, than in our cases? (c) Have your 
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patients a different “ psychology” from that of ours; such as might be caused by 7 
greater opportunities to earn money which exist in the United States ? (d) Is there a 7 
climatic element to be considered, which should be approached from the standpoint | 


of mental stimulation, rather than from that of the effect upon the physical condition 
itself ? 


contributions you may make to the solution of this problem. If I might review the 
symptoms, the physical signs, and the radiograms in some of your cases of patients 
whom you allow to resume work, I should probably better understand your position 
and the problem. 

But I wish to state emphatically that in my community—the Ohio Valley—we 
must teach our profession and our patients the need of earlier and longer rest if we 
hope to return these patients to that community as continuous bread-winners. In 
support of this statement I must say that I have more than 400 patients who are 
to-day upon an economic status, and that, on the average,'it has required three years 
to reach this enviable condition. Many of these patients are women who have 
successfully borne a child. Certainly all of this time has not been spent in bed, but 
whether at home or in the sanatorium, such patients must have a bed and“ bed care” 
ready for them at all times, because one never knows when their condition will 
require it. Success is also dependent upon careful and frequent medical examination, 
including stereoscopic X-ray examination. 

The stereoscopic radiograms are necessary because in many cases improvement 
will take place in one part of the chest, while a new lesion is developing in another 
part, and this may occur without hemorrhage, physical signs, or any change in pulse 
or temperature. On the other hand we frequently have changes in physical signs, 
pulse or temperature, which are not the results of tuberculosis. As I said early in 
this paper, these questions can usually be answered, and in our clinic are usually 
answered correctly, by a careful study of the signs, symptoms and radiograms. 

A lesion which has ceased to cause a rise of temperature and a quick pulse, may 
be a long way from quiescence. In a radiogram such a lesion will not show 
absorption of the pulmonary exudate or laying down of scar tissue sufficient to wall 
off the lesion, but we would not attempt to determine these all-important points 
without the aid of stereoscopic plates. I am not referring to the cases of old fibroid 
tuberculosis which could have been classified for years by our American classification 
as “ far advanced,” and in which patients often live, in spite of gross dissipation, beyond 
the allotted time of man, as tuberculosis carriers. Such cases can be adequately 
cared for by signs and symptoms. I am referring to that class in which the patients 
(usually under the age of 30) have minimal or moderately advanced lesions without 


a great deal of scar tissue. Even the slightest cases in this group require constant © 
and watchful care if we hope for the arrest of their disease. They are the cases in | 


which often comparatively little is seen in the radiogram, the symptoms subside 
in a few months or even weeks, and unless you study the pathological bearings by 
the aid of your X-ray examination, the lives of these patients are frequently lost. 
In our clinic we find that the X-rays are even more valuable in enabling us to direct 
such a case properly than in diagnosing pulmonary tuberculosis. 

Three years would not seem a long time for satisfactory cure in a case of tuber- 
culosis of the hip. Why should we expect that it would take less time to arrest a 
similar lesion in the lung? It is because the time of the child is not so valuable ; 
he has someone to provide for him and he has pain and impaired function, by means 
of which the surgeon can diagnose the extent of the injury. The adult suffering 
from pulmonary tuberculosis has no pain (unless the pleura is involved) ; he has five 
times as much lung capacity as is necessary to aerate the blood and thus, unless 


I shall not try to answer these questions but will greatly appreciate any 
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there is marked toxicity, he is not conscious of any loss of function, so that when he 
has rested sufficiently to eliminate the toxicity he has a great desire, often caused 
hy the pressure of financial necessity, to get up. The physician without the aid of 
the radiogram finds little to indicate the underlying grave pathological condition. 
If the patient gets up it is often only to break down, and too often this breakdown 
is attributed to the course of the disease rather than to inadequate medical care. 

The purpose of this paper has been to stimulate the study of pulmonary pathology 
by the aid of X-ray plates, and to indicate how the knowledge thus gained may help 
to direct the care—that is to say, the rest and exercise in proper environment—of 
the tuberculous patient. For such study a full understanding of the “fan” (the 
marking on the radiogram indicating tuberculous lobular pneumonia) is necessary 
and this can only be fully evaluated by the stereoscopic X-ray examination of 


the chest. 
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The Value of the Qualitative Radiological Diagnosis of Pulmonary 


Tuberculosis. 
3y J. GRAVESEN, M.D. (Copenhagen). 
(ABSTRACT. | 


SINCE the introduction of sanocrysin and of the artificial pneumothorax 
treatment ‘of pulmonary tuberculosis it has become more important than ever to 
attain as full a knowledge as possible of the exact state of the lung lesions. Radiology 
helps this object very much. By fluoroscopy and X-ray photographs, some estimate 
of the condition of the pulmonary lesions can be formed as to their age, state 
of activity or healing, ete. The type of case most suitable for sanocrysin treatment 
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is that in which primary and acute changes in the lung are characterized by 
exudative and hyperemic changes in the tissues, in contradistinction to the type 
presenting chiefly old fibrosed lesions. On the other hand, the type of case most 
suitable for collapse-therapy is generally that in which a good deal of spontaneous 
healing has already taken place. The old system of classifying patients suffering 
from pulmonary tuberculosis according to the stages of the disease, largely based on 
the extent of the disease, must be superseded by a more exact method in which 
radiology affords more help than does any other method of examination. Quality 
rather than quantity must become the main criterion. The new classification on the 
basis of quality is still under much discussion. The work that has already been 
done by men such as Fraenkel, Albrecht, Aschoff, Nicol, Graeff and Kiipfele has 
settled some of the main lines forming a more exact judgment on the individual 
character of the affection. The two main types of disease may be called the 
exudative,—including all the pneumonic, lobular- or broncho-pneumonic and caseo- 
pheumonie types—and the proliferative, which includes the acino-nodular and the 
sclerotic types. 

In attempting to form a correct estimate of the type and exact nature of the lung 
lesions by radiological means, it is very necessary to adopt a correct technique and a 
correct interpretation, standardizing both as far as possible. In order to make 
comparisons of any value the radiologist must adhere to a plan involving a settled 
standard as to (a) exposure, (b) distance from the tube, (c) quality of rays, (d) time 
taken in development, etc. He must carefully analyse the abnormalities found so 
as to make out if any types of foci prevail in proportion to others. Particular 
emphasis must be laid upon the intensity of the shadows, and still more upon their 
outlines. The characteristic of the exudative type is a diffuse outline. In the early 
stages of these lesions the foci are found as scattered, wool-like, or cloud-like dots, 
while later, after confluence, they will become more compact in the centre and haz, 
towards their boundaries. The proliferative type is characterized by more distinct 
outlines and a sharper contrast between the focus and the normal tissue. 

Typical annular shadows occur in both types, but they are sooner and more quickly 
formed in the exudative type and in this type are limited by less sharp walls and of 
more irregular shape. Occasionally the differentiation between the two types is 
difficult, especially if, as sometimes happens, there is some transition from one into 
the other type. In all cases, but especially with these difficult ones, every kind of 
clinical finding must also be taken into consideration. 

In recent years the practice at Vejlefjord Sanatorium has been carried on with 
the aid of such principles as are outlined above. By a somewhat new and largely 
radiological method of classifying the patients a better basis has been reached for 
selecting the most favourable line of treatment and in determining special treatment 
appropriate to selected cases the outstanding value of a clinical and radiological 
qualitative diagnosis has been proved. Not only so but as a consequence of this 
diagnosis it has been found easier to control the course of the treatment and to 
estimate more exactly the value of the results obtained. 

I now proceed to illustrate these observations by some brief notes of cases in 
which the patients have undergone special treatment, and by a series of X-ray 
radiograms showing the progress in the lungs under treatment. In conclusion | 
must, however, emphasize the fact that whatever form of special treatment has been 
adopted for these patients that special method or procedure has always been supple- 
mentary to the usual conservative regime along sanatorium lines. 

Case I (figs. 1, 2 and 3).—Fig. 1 (taken July 26, 1924) verifies the clinical impression of 
a prevailing fresh and acute type of disease, which has caused a massive pneumonic 
infiltration in the right upper lobe, several scattered foci partially of broncho-pneumonic, 
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partially of nodular type in the middle lobe and upper part of the lower Pobe. A fresh 
exudation round broncho-pneumonic dots is seen at the left hilus, and towards the apex fresh 
radiating shadows of the same character. 

This is a case particularly suitable for sanocrysin. Fig. 2, taken January 28, 1925, after 
sanocrysin treatment, shows an almost complete disappearance of all the changes in the 
right upper lobe, or transformed into a more fibrotic type. Fig. 3, taken February 5, 1927, 
at an examination after a lapse of two years, shows how the disease is permanently cured 
leaving a fibrotic string towards the right apex as the only sign of past lesion. 

Case IT (figs. 4, 5 and 6).—This case has been treated for four years with artificial pneumo- 
thorax on the right side ; new symptoms of activity occurred, which could not be explained 
by stethoscopic examination. The film taken March 26, 1924 (fig. 4), reveals the cause ; 
the left lung had been attacked by a fresh lesion scattered over the middle two-thirds of the 
lung area, and can only be judged from the X-ray results on account of an almost negative 
stethoscopy. The symptoms of the disease follow the lines of a chronic fibrosis, but all over 
the field there is plenty of exudation causing diffused outlines and in the middle of the field 
a complete confluent exudation, indicating the acute character of the disease. The heart is 
displaced to the right side, caused by the partial re-expansion of the right lung. This new 
condition should be considered suitable for sanocrysin, and during the treatment with 
two series within half a year a gradual change is observed into a pure fibrotic type as it is 
shown on fig. 5. This film was taken September 22, 1924. The third picture (fig. 6) taken 
three years later (May 17, 1927) after discontinuing pneumothorax on the right side. The 
X-ray photograph verifies the clinical impression of a complete inactive lesion on both sides. 
There remains a scattered fibrosis in the middle of the left lung, while on the right side the 
retracted lung is covered by pleural thickening. 

Case III (figs. 7 and 8).—The X-ray film taken September 15, 1926 (fig. 7), verifies the 
clinical impression of old fibrotic changes, which in the upper three-quarters of the right side 
are mixed with a diffused exudation and several broncho-pneumonic dots. Below the clavicle 
there is a beginning of a small excavation about the size of a kernel of a nut. During 
treatment with sanocrysin the fresh part of the lesion is gradually seen to subside. On the 
film taken April 25, 1927 (fig. 8), after two series of sanocrysin the clinical result is proved 
by the transformation of the lesions into those of a purely fibrotic character. In the place of 
the small cavitation a more compact scar is seen. The patient was discharged with no 
symptoms of active disease. 

Case IV (figs. 9, 10, and 11).—The first film (fig. 9) taken before the treatment (May 27, 
1925) supports the diagnosis of a bilateral case of mixed character. Covering the right lung 
is a scattered fibrosis with a commencing excavation in the middle of the field. Fibrosis is 
much in evidence, especially at the upper part, surrounded by exudation, which makes the 
outlines diffused. In the left lung the disease is purely recent in character; and in the 
middle of the field a confluence of woolly dots, indicating small areas of broncho-pneumonia, 
is beginning. The impression caused by this finding is that the freshly affected parts on 
both sides are applicable for treatment by sanocrysin, while the fibro-cavernous part, 
especially on the right side, could not be expected to subside in this way. The film taken 
after two series of sanocrysin (October 23, 1925, fig. 10) verifies this expectation. It is 
seen how the disease on the right side is now transformed into a purely fibro-cavernous 
character, and how on the left side it has cleared away leaving only a few scattered foci of a 
fibrotic, inactive character. The X-ray finding now justifies the indication for collapse- 
therapy on the right side with the view to closing the cavity and so stopping the discharge 
of bacilli. As an artificial pneumothorax was impracticable on account of synechia, a 
imited thoracoplasty was performed, and the last film taken January 14, 1926 (fig. 11) 

1ows that the cavity on the right side is closed, which is also evident from the fact that 
tubercle bacilli disappeared and sputum stopped. This film also shows that the disease on 
the left side is permanently checked. 

Case V (figs. 12, 13, and 14).—The first film taken March 11, 1925 (fig. 12), shows the 
liagnosis of an acute destructive process occupying the right lung almost universally. Four 
v five cavities are seen below each other and the tissue between is occupied by exudation. 
In the left lung there are found, from below the clavicle to the base, scattered woolly dots, 
which outside the heart have commenced to become confluent to form a more compact shadow. 

Thus it is evident from the X-ray, as it is also from the other clinical examinations, that 
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the disease of *the right lung has passed the stage where it is likely to be accessible to the 
influence of sanocrysin. On this side the lesion must even be considered to contra-indicate 
the use of sanocrysin on account of its acute destructive character. Collapse-therapy would 
offer the only chance of checking this affection. This therapy, however, is contra-indicated 
by the findings on the left side, but here the character of the disease is just suitable for 
application of sanocrysin. These observations caused a dilemma; either to give up any kind 
of special treatment, which would mean to give up all hope of any satisfactory positive result, 
or to apply simultaneously the two principles of treatment, each indicated by the condition of 
each lung. The latter alternative was chosen in the hope that, through this combination of 
collapse-therapy on the right side and sanocrysin for the left side, it might be possible 
to neutralize the mutual contra-indications. The next film (fig. 13) taken six weeks later 
(May 2, 1925) shows a stage of double therapy in action. The right lung is collapsed, but the 
biggest cavity is kept expanded by two band-shaped adhesions. The left lung is seen to be 
reacting to the specific. After cauterization of the two adhesions on the right side the 
treatment is continued. The third film, taken April 3, 1926 (fig. 14) shows the patient at the 
final stage of the treatment. The right lung is now well collapsed, with no signs of cavity 
and with a basal effusion in the pneumothorax. On the left side the disease is transformed 
into’a slight scattered fibrosis. X-ray has made it possible to find that a combined treatment 
was not only justified, but turned out successfully even beyond expectation. A similar 
change took place in the ordinary clinical observation of the case and the patient is now, one 
and a half years after discharge, back at his work. 

Case VI (figs. 15, 16, and 17).—Im a case where stethoscovie examination alone caused a 
wrong impression of the disease, the X-ray film (fig. 15) taken June 28, 1926, revealed 
a dissemination of small, progressive, acino-nodular and miliary foci all over the right lung. 
Below the clavicle an egg-sized cavity surrounded by the disseminated foci. In the left lung, 
only a few dry rales were heard on the apex, the middle third of the field is occupied by a 
similar disseminated affection as on the right side. On the strength of this qualitative 
diagnosis the plan of treatment was to apply sanocrysin against the disseminated affection 
and to follow up the result by means of pneumothorax against the cavity in the right upper 
lobe. The next film (fig. 16) taken January 10, 1927, shows that the effect of the sanocrysin 
was as expected. Instead of the disseminated affection the lung field is now marked by fine 
sharp lines indicating a scattered fibrosis. The cavity is still seen under the right clavicle, 
though somewhat reduced in size. This being the only affection left causing continued 
symptoms, the pneumothorax was applied to the right lung as seen on the third film (fig. 17) 
taken April 25,1927. The last film is evidence of the impression that the disease is well 
checked in both lungs. 

Case VII (figs. 18 and 19).—In this case the X-ray film taken November 14, 1925 (fig. 18) 
verifies the diagnosis of a purely fibro-cavernous affection. In the right lung a small cavity 
is seen under the medial end of the clavicle, and is surrounded by fibrotic tissue. In the 
middle part of the lung scattered fibrotic marks are seen. In the left upper lobe there are 
groups of small calcified foci. On account of very resistant symptoms with tuberele bacilli 
in sputum and early laryngeal affection in spite of sanatorium treatment for more than a year 
there is indication for active therapy. The influence of the X-ray finding on the choice of 
treatment is that sanocrysin should be abandoned, because there is no present condition 
indicating the type of case suitable for this drug. Collapse-therapy is to be chosen, but artificial! 
pneumothorax proves impracticable. It is then decided to make a partial thoracoplasty on 
the right side upwards, and the second film taken February 27, 1926 (fig. 19), shows that the 
operation, though reduced within very partial limits, has effected a closure of the cavity. 
while the affection on the other side is stationary. Clinically all symptoms disappeared and 
the larynx-affection healed under Finsen treatment. 

Case VIII (figs. 20 and 21).—Also in this case the X-ray film taken November 12, 1925 
(fig. 20) verifies the diagnosis of a fibro-cavernous affection in the left upper lobe, with no signs 
anywhere of fresh or exudative affection. On account of resistant symptoms specia! 
treatment was indicated. On account of the X-ray finding sanocrysin was not used. 
Pneumothorax was tried but proved impracticable. A thoracoplasty was done more radically 
upwards, less downwards. The second film taken February 1, 1926 (fig. 21) shows the 
improved condition and the healing processes in the ascendant. This was also observed 
clinically. 
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Fic. 20.—Case VIII. Before operation. 
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Clinical Section. 
President—Sir HERBERT WATERHOUSE, F.R.C.S. 


[October 14, 1927.] 


CASES. 
Two Cases of Congenital Absence of the Anus. 
By J. P. LockHart-MumMe_ry, F.R.C.S. 


Case I.—A GIRL, aged 14. The child was born with no anal opening and the 
rectum opened into the vagina; she had never had proper control over the bowels, 
and was brought by her mother to see if anything could be done to remedy her 
condition and make her more like other children. 

The patient had an aortic and mitral murmur (? congenital heart). No other 
abnormality. In the situation of the normal anus was a slight puckering of the skin 
with some pigmentation, and slight contraction of the puckered area could be 
elicited on stimulation, but there was no opening of any kind. The vestibule of the 
vagina was rather larger than natural for the child’s age, and the rectum opened 
into the posterior wall of the vagina about half-way up. [This case was shown by 
Dr. Bernard Myers at a meeting of this Section held on March 13, 1925—see 
Proceedings, 1925, xviii, 29.] 

The operation was performed in May, 1927. An incision was made in the central 
line of the perineum, dividing the vagina posteriorly and passing through the centre 
of the puckered area which represented the position of anormal anus. The perineum 
was split as far back as the coccyx. The lower end of the rectum was then dissected 
from the posterior vaginal wall and thoroughly freed from the sides and back of the 
pelvis ; this was the most difficult part of the operation. When sufficiently freed to 
come quite comfortably into its normal situation, the end of the rectum was sutured 
to the skin in the situation of the puckered and pigmented area. The divided edges 
of the levator ani muscle were sutured and a modified perineorrhaphy performed to 
make a new perineal body. Finally, the posterior vaginal wall was repaired 
and the skin edges sutured together. 

The patient unfortunately developed broncho-pneumonia three days after the 
operation and was very ill for some days, and as a result of the coughing, some of the 
stitches gave way, but the parts eventually healed without any trouble. The patient 
developed very good control over the new opening, and at the present time, beyond a 
slight tendency to contraction at the anal orifice, which is being dealt with by 
dilators, appears to be normal. There is a good vaginal passage and the control over 
the new anus is excellent. 

Case II.—A girl, aged 9. Condition exactly similar to that in the first case. 
A slight puckered area could be seen in the situation of the normal anus and 
contraction could be elicited at this spot by stimulation, showing that a certain 
amount of external sphincter muscle existed. 

Operation, June, 1923. An incision was made in the mid-line, care being taken 
to pass through the puckered area at the normal situation of the anus. A transverse 
incision was made just behind the vagina to give more access, and the rectum was 
completely separated from the vagina and isolated. The peritoneal reflexion was 
exposed but not opened. The rectum was thoroughly freed and brought back to its 
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normal situation, the mucous membrane being sutured to the skin. The perineum 
was repaired and the levator ani muscles united in front of the rectum. The 
posterior vaginal wall was repaired. Healing occurred by first intention, and three 
months later the control over the new anus was very good. 

Sir HERBERT WATERHOUSE (President) said that he was much impressed by the con- 
siderable amount of control exhibited by both patients. The new anus functioned well, a 


firm perineum was formed and the patients were saved from the disgusting conditions of a 
vaginal anus and also from the grave risks of infection of the urinary system by Bacillus coli. 


Syphilitic Dactylitis. 
By C. E. SHattock, F.R.C.S. 


PATIENT, an infant, aged 2 months. Painless swelling of fingers. Thickening 
of proximal phalanges of several fingers. X-ray examination shows gummatous 
ravefaction of several of the proximal phalanges with subperiosteal new bone. 

Periostitis of diaphyses of radius and ulna. Wassermann reaction positive. 


Congenital Jaundice in a Man aged 60. 
By F. PARKES WEBER, M.D. 


G.T.D., AN Englishman, now aged 60, has been jaundiced since birth, 
sometimes more deeply than at other times, but has otherwise enjoyed good health, 
rather above the average. I first brought his case before the Clinical Section of the 
Royal Society of Medicine on February 9, 1917 (Proceedings, 1917, x, p. 18). 
There has never been any enlargement of the liver, spleen, or superficial lymphatic 
glands, and he has not been subject to headaches, “ bilious attacks,” or cutaneous 
pruritus. There is no factitious urticaria or dermographia. He has never had any 
xanthoma, not even xanthelasma palpebrarum. His urine has never been particularly 
deeply coloured, nor have his feces ever been noticed to lack ordinary colour. 
There is no history of jaundice in other members of his family. Wassermann 
reaction (1917): negative. 

In 1923, Dr. J. W. MeNee on one occasion found that the blood-serum gave a 
negative direct Hijmans van den Bergh’s reaction for bilirubin, but a positive 
indirect reaction equivalent to eight van den Bergh units, that is to say, about 
twenty times the normal average. On a later occasion in the same year, when the 
sclerotics happened to be more deeply jaundiced, the blood-serum again gave a 
negative direct reaction, but a more strongly positive indirect reaction than on the 
previous occasion, namely, equivalent to eleven van den Bergh units. The resist- 
ance of the erythrocytes to graduated hypotonic sodium chloride solutions was in 
1923 found to be normal, and so it was again in 1925, when Dr. F. E. Loewy found 
that the blood-serum contained blood-bilirubin (van den Bergh’s indirect reaction) 
equivalent to eight and a half van den Bergh’s units. The examination of stained 
blood-films does not suggest that the case is one of hemolytic jaundice. 

In connexion with this case it is interesting to remember that the threshold in 
the blood is only four van den Bergh units of ordinary bilirubin (that is, giving a 
direct van den Bergh reaction) for bilirubin to appear in the urine. 

At present there is still no enlargement of the liver or spleen, and the urine 
(September, 1927) is of specific gravity 1012, clear,.of normal pale yellow colour, 
and free from albumin, sugar and excess of urobilin and urobilinogen. There is no 
cardiac disease. 
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Now that it is almost certain that the so-called ‘‘ blood-bilirubin ”’ that gives the 
positive indirect Hijmans van den Bergh’s reaction in the blood-serum is the 
“ hematoidin,’” which was long ago by Virchow and others known to be spon- 
taneously formed from extravasated blood in cerebral and other hematomata, I 
propose to call the present case one of “hwmatoidinemia” and “ hematoidin- 
jaundice.” Hemolytic (acholuric) jaundice is likewise a kind of hematoidin-jaundice, 
but there is no proof of any excessive hemolysis in the present case. It seems that 
excess of hematoidin in the circulating blood does no harm per se. The anemia in 
cases of hemolytic jaundice is not the result of the hematoidin in the circulating 
blood, any more than the bad effects of chronic obstructive bilirubin-jaundice are 
caused by the presence in the blood of bilirubin. For older notes on the case I 
would refer to my account in the Proceedings, Section of Medicine, 1923, xvi, p. 81. 

One may, of course, subdivide jaundice into cases of (1) bilirubin-jaundice 
(obstructive jaundice) ; (2) hematoidin-jaundice (as in familial splenomegalic 
hemolytic jaundice); (3) a mixture of both, giving a “biphasic”’ van den Bergh 
reaction (as typical in so-called catarrhal jaundice). The present case differs from 
other cases of hwmatoidin-jaundice because the only pathological sign which it 
presents is excess of hematoidin in the circulating blood (with the consequent 
jaundice). Doubtless, similar cases have been occasionally observed, and have been 
described under such headings as “ simple cholemia ” or “ simple cholamic jaundice.” 

This case may possibly prove valuable in regard to theories concerning blood- 
bilirubin (hematoidin), bilirubin, urobilin, and splenomegaly. Exceptions are said 
to prove the rule, but, anyhow, exceptional cases may sometimes help to prove (or 
even point out the existence of) physiological, pathological and scientific laws. 
Exceptional cases in medicine are, moreover, sometimes useful in exercising the 
mind of the doctor, as he lacks text-book explanations to fall back on. 


Gastric Achlorhydria in a Woman who .was under Observation 
over 19 years ago for Grave Anemia. 


By F. Parkes WEBER, M.D. 


DIFFERING from the now well-known group of congenital and familial hemolytic 
jaundice, rarer cases are occasionally met with (much less known) of a kind of 
acquired hemolytic jaundice in adults characterized by slight jaundice, splenomegaly 
and grave anemia (acquired splenomegalic acholuric jaundice), with a blood-picture 
more or less resembling that of pernicious anewmia in the stage of so-called 
“‘ megaloblastic degeneration” or (better term) ‘“‘ megaloblastic regeneration.” The 
question arises, should such cases be classed as acquired hemolytic jaundice, true 
pernicious (Addisonian) anzemia, or as due to syphilis or an unknown kind of 
microbic infection? It is, I believe, of importance to ascertain, as far as possible, the 
ultimate course of such cases. The case now shown has been followed for over 
nineteen years. 

The patient is a married woman, now aged 594, who was first admitted to hospital 
under my care in January, 1908, when she was 39 years of age. According to the 
history given at that time she had been healthy till three years previously, when she 
began to look pale. About a year later she had an attack of jaundice, with pain in the 
right side, and afterwards gradually grew weaker and paler, and short of breath on 
exertion. Menstruation became scanty, and for a time there was complete 
amenorrhea. In the hospital, besides severe anemia and definite jaundice of slight 
degree, the liver and spleen were both found to be enlarged, the spleen reaching 
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almost to the anterior superior iliac spine. Occasionally there was slight bleeding 
from the gums. Attacks of epistaxis were frequent, and there were numerous bright 
red, round, retinal hemorrhages in both eyes (Dr. C. Markus). The urine at first 
contained albumin (one per mille by Esbach’s tube), but no tube-casts. A later note 
stated that it was of specific gravity about 1015, of deep orange colour, free from 
albumin and sugar and bilirubin, but containing excess of urobilin. The faces were 
never ‘‘acholic.”” Examination of the gastric contents (May, 1908) showed absence 
of free hydrochloric acid. 

The blood-picture on January 30, 1908, was one of “ megaloblastic regenerative 
reaction,” as I would prefer to call it: Haemoglobin (by Haldane’s method), 18 per 
cent ; erythrocytes, only 900,000 per c.mm. of blood ; white cells, 6,000 ; colour index, 
1-0. A differential count of 500 white cells (Dr. A. E. Boycott) gave: poly- 
morphonuclear neutrophiles, 46 per cent. ; lymphocytes, 45-6 per cent. ; transitionals, 
4-8 per cent.; large mononuclears, 2-4 per cent.; eosinophils, 0-8 per cent.; mast 
cells, 0:4 per cent. During the count of 500 white cells eight typical megaloblasts 
of the pernicious anemia type (polychromatophilic cytoplasm) were seen, together 
with 16 smaller nucleated red cells, not ordinary normoblasts, but resembling the 
megaloblasts (having polychromatophilic cytoplasm) excepting in their relatively 
smaller size. There were a few polychromatophilic and many punctate basophilic 
erythrocytes. Decided anisocytosis and poikilocytosis were noted, as in pernicious 
anemia. The resistance of the patient’s erythrocytes to hemolysis by graduated 
hypotonic sodium chloride solutions was less than that in various healthy persons used 
as controls, but the method of testing was not quite the same as that now employed. 

Special features of the illness were : Occasional attacks of pain and tenderness in 
the upper part of the abdomen, sometimes associated with fever, one in August, 1908, 
being associated with vomiting and temporary increase in the icteric tinge; recurrent 
periods of moderate fever till September, 1908, after which there was hardly any. 
She became free from oedema and the retinal hemorrhages cleared up. The liver 
diminished in size, so that it could no longer be felt. The jaundice had disappeared 
with the improvement of the general condition in November, 1908. In December, 
1908 (about a year after admission to hospital) the blood showed nothing abnormal 
beyond slight anemia. But the improvement could not with certainty be attributed 
to the arsenical treatment (atoxyl), as the period of the most decided improvement 
commenced a considerable time after the arsenical drug in question had been 
discontinued. 

She was able to do ordinary work as a domestic servant, and on July 17, 1911, 
the erythrocytic count was 5,330,000. But about June, 1912, she suffered from 
interstitial keratitis of the right eye, which seems to have been regarded at an eye 
hospital as of syphilitic origin, and there are still posterior synechiz in the right eye 
from old plastic iritis. Her blood-serum in January, 1913, gave a positive, but on 
two other occasions about that time a negative, Wassermann reaction. 

On May 8, 1923, the patient was readmitted under my care with the history that 
since I last saw her (in 1913) she had remained in good health till the end of 1922, 
when, possibly as a result of excessive work (as a monthly nurse, &c.), she began to 
suffer from weakness, cardiac palpitation and giddiness on exertion; she had also 
noticed pallor and yellowness of her face. The menopause had occurred about 1921 
(at 52 years of age). On readmission she was obviously anemic and had a slight 
icteric coloration of her skin and sclerotics. The spleen could be felt moderately 
enlarged, and the liver (not very hard to palpation) reached down to the umbilical 
level. The temperature was occasionally very slightly raised. The brachial systolic 
blood-pressure varied between 115 and 140 mm. Hg. The blood-serum (May, 1928) 
gave a completely negative Wassermann reaction. The gastric contents after a test 
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breakfast showed absence of free hydrochloric acid and pepsin (achylia gastrica). The 
feces were, if anything, rather deeper coloured than average feces. The urine was 
of reddish-orange colour, free from albumin, sugar and bilirubin, but showing excess 
of urobilin and urobilinogen. 

Blood-count (Dr. G. Welsch, May 9, 1923): hemoglobin, 40 per cent. ; erythro- 
cytes, 1,800,000 per c.mm. of blood; white cells, 6,100; colour index, 1-1. The 
differential count of 300 white cells gave: Polymorphonuclear neutrophils, 74 per 
cent. ; lymphocytes, 24-5 per cent.; no transitionals or large mononuclears; mast 
cells, 1:5 per cent.; no eosinophils. During the differential count three nucleated 
red cells were observed, two of ordinary size with polychromatophilic cytoplasm, the 
other being a large megaloblast with polychromatophilic cytoplasm. There was 
much anisocytosis and macrocytes were specially numerous and showed poly- 
chromatophilia and decided poikilocytosis. The resistance of the erythrocytes 
towards graduated hypotonic sodium chloride solutions was if anything somewhat 
below the normal, commencing with a 0-52 per cent. solution and being complete 
with a 0-42 per cent. solution. Dr. J. W. McNee (June 1, 1923) found that the 
blood-serum gave a negative direct but a positive indirect Hijmans van den Bergh’s 
reaction for bilirubin, equivalent to 54 van den Bergh units (or 1 in 36,364). 

In the hospital the patient rapidly recovered from her relapse under treatment by 
rest and iron and arsenic (arsacetin). On leaving the hospital, in September, 1923, 
the erythrocytes had risen to 4,704,000 per c.mm. of blood, and the hemoglobin was 
62 per cent. Her blood-serum gave a completely negative direct and indirect 
Hijmans van den Bergh reaction for bilirubin ; there was no icteric tinge in the skin 
or sclerotics ; the urine was free from excess of urobilin and urobilinogen ; there was 
no longer any abnormal fragility of the erythrocytes towards hypotonic sodium 
chloride solutions ; the spleen could be felt, reaching just below the costal margin on 
inspiration ; the liver (not hard) by percussion reached to the umbilical level in the 
right nipple line. 

On May 17, 1927, the patient came again to the hospital, saying that since seeing 
me last she had enjoyed good health and had been working as a nurse (sometimes by 
day and sometimes by night), but that for the last two weeks she had been feeling 
somewhat weak and languid. The sclerotics were slightly sallow and her blood- 
plasma gave a negative direct and a fairly strongly positive indirect Hijmans van den 
Bergh reaction for bilirubin. The spleen could be felt reaching just below the costal 
margin. The liver could not be felt. There was very slight cedema of the legs. 
The erythrocyte-count was 3,770,000 (white cells, 8,400) ; there was no poikilocytosis, 
but there was slight anisocytosis, with the erythrocytes rather large on the average. 
The resistance of the erythrocytes towards graduated hypotonic sodium chloride 
solutions was the same as in a healthy person employed simultaneously as a control. 
The gastric content (as tested by the fractional method on May 19, 1927) showed 
achlorhydria (the total chlorides were 0:21 per cent. after 60 minutes, 0-248 per cent. 
after 90 minutes and after 120 minutes). Iron and arsenic were prescribed for her in 
the out-patient department. When I saw her on September 10, 1927, she was acting 
as nurse to an old lady and she looked rather pale, but there was no trace of 
jaundice. I could not feel either the spleen or liver. The erythrocyte-count was 
4,120,000 (white cells, 7,500). 

The case in some respects resembles one recorded by Dr. F. J. Poynton and Dr. 
H.C. G. Pedler, in 1912, as a case of “anzmia of the pernicious type with acholuric 
jaundice ” (Trans. Med. Soc. Lond., 1913, xxxvi, p. 19), and one recorded by Dr. C. F. 
T. East, in 1923, as one of “ acquired acholuric jaundice” (Proc. Roy. Soc. Med., 
Clinical Section, 1924, xvii, p. 14), but in the discussion when I showed the present 
patient in 1923 (Proc. Roy. Soc. Med., Section of Medicine, 1923, xvi, p. 73), Dr. 
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William Hunter argued that she was an example of genuine Addisonian (wrongly 
called pernicious) anemia. Ina paper on the “ Relationship of Some Hemolytic 
Disorders to Pernicious Anemia,’ Drs. Panton, Maitland-Jones and Riddoch (Lancet, 
1924, i, p. 529) alluded to the difficulty of distinguishing between pernicious anemia 
and hemolytic jaundice in certain cases like the present one. Such cases (especially 
Poynton and Pedler’s above-mentioned one) remind me also of the three cases of 
“ Acute Hemolytic Anemia probably of Infective Origin ’’ recorded by M. Lederer 
(Amer. Journ. Med. Sci., 1925, elxx, p. 500), in which blood-changes similar to those 
of pernicious anwmia were found. The prompt result of Lederer’s treatment by 
blood-transfusion should be specially noted. 


ADDENDUM.—The patient’s blood-serum on October 19, 1927, gives a negative 
Wassermann reaction and a faintly positive Meinicke reaction.—F. P. W. 


Dr. CAWADIAS said that the difficulty regarding the diagnosis between pernicious anzmia 
and acquired hemolytic jaundice could be more easily solved if the physiopathology of these 
conditions was borne in mind. The outstanding event in both was hemolysis, with its double 
result of hemolytic anemia and hemolytic jaundice. But there was a difference in the point 
of attack of the hemolytic toxin on the erythrocytes. In pernicious anemia the toxin acted 
on the erythrocyte formation in the bone-marrow, and owing to their defective formation the 
erythrocytes were hemolysed intensely by the normal hemolytic process of the body (in the 
spleen principally). In hemolytic jaundice the erythrocyte formation in the bone-marrow 
was normal, but the erythrocytes were attacked by the causal toxin in the circulating blood, 
and rendered more fragile and so hemolysed in excess by the spleen. That was why, apart 
from the difference in the clinical picture pointing to the differentiation physiopathologically 
of these two processes, we found in pernicious anemia evidence of abnormally formed 
erythrocytes (megaloblasts, giganto-erythrocytes, etc.), but no evidence of fragilization of these 
erythrocytes, and no diminution of resistance, as tested by the Vaquez-Ribierre and Widal 
methods, nor did we find numerous punctate basophile erythrocytes. The contrary 
occurred in hemolytic jaundice. The distinction between the two conditions was physio- 
pathologically justified, but there were mixed cases in which the toxin acted at the same time 
on the bone-marrow and on the circulating erythrocytes, and it was to this group that 
Dr. Parkes Weber's interesting case belonged. 


Thrombo-Angiitis Obliterans on the Basis of Developmental 
Arterial Hypoplasia. 


By F. Parkes WEBER, M.D. 


THE patient, W. P., aged 45, a Polish Hebrew tailor in London, was admitted to 
hospital on September 2, 1927, on account of intermittent claudication in the right 
lower limb (pains in the calf muscles on walking obliging him to pause from time to 
time) and patchy cyanotic discoloration of the right foot, especially the great toe. 
The intermittent claudication was first observed about the commencement of 1926, 
and about six months later he had pains in the right foot and leg even when lying in 
bed. Previously he had enjoyed good health. He used to smoke ten to twelve 
cigarettes daily, but of late he had only smoked six. He had always been very 
moderate in alcohol. He is married and has bad six children, five of whom are said 
to be living and healthy. His father is living, aged 90, and his mother died at 
70 years of age. 

He is of medium size and fair general development (flat-footed, like many 
Hebrew males). No pulsation can be felt in the dorsal artery of either foot, and 
the radial artery at the wrist on both sides feels very small, though the brachial 
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blood-pressure on both sides is 110-120 mm. Hg systolic, and 60-70 mm. Hg 
diastolic. His femoral arteries at the groins likewise feel rather small. 

Apart from the trouble in the right lower limb and the evidence of arterial hypo- 
plasia, no evidence of anything abnormal can be discovered, excepting that his left eye 
is atrophied from a disease in childhood. The Wassermann reaction is negative, 
and the urine is free from albumin and sugar. By X-ray examination of the thorax 
the heart appears of .verage size and the aorta rather small than large. 

Under treatment by rest in bed, hot-air baths to the lower extremities, and small 
doses of potassium iodide, the patient has greatly improved and the pain that he felt 
in the affected limb even in bed has practically gone, but on allowing the legs to hang 
down over the edge of the bed the right foot still (especially the great toe) becomes 
more red and congested than the left. 

Dr. A. P. Cawadias at the meeting kindly examined the arterial permeability in 
the patient’s four limbs by the oscillometric method (cf. Cawadias, “The Oscillo- 
metric Examination of Arterial Permeability,” Brit. Med. Journ., 1927, i, p. 419). 
The readings of the “ oscillometric index” in divisions of Pachon’s oscillometer were 
found to be:—For the middle of the right forearm (radial and other arteries), } : 
for the right leg at the middle of the calf (tibial and other arteries), no oscillations ; 
for the middle of the left forearm, 2-5; for the left leg at the middle of the calf, 4. 
Dr. Cawadias wrote: “There is thus real diminution of the oscillometric index of 
the right radial artery and the two tibial arteries, that of the left radial artery being 
fairly normal. Although there are certain variations depending on the instrument, 
the oscillometric index for the radial arteries is normally about 3-0, and for the 
tibial arteries about 5-0. As to the degree of the arterial stenosis in the present 
case, one may consider the right tibial as completely obliterated, the left tibial and 
the right radial as much stenosed, and the left radial as practically not stenosed 
at all.” 

In cases of thrombo-angiitis obliterans there has occasionally been evidence of 
arterial hypoplasia, and it is worth mentioning that Joseph Burke (Deut. Arch. f. 
klin. Med., Leipzig, 1901, Ixxi, pp. 189-239), in his analysis of twenty cases of con- 
genital aortic and arterial hypoplasia, stated that a kind of intermittent claudication 
had been present in one patient. The hypoplasia of the lower part of the aorta (and 
the abnormal collateral circulation) connected with stenosis (co-arctation) of the 
aortic isthmus may likewise, though very rarely, give rise to intermittent claudication. 
J. T. King, jun. (Arch. Int. Med., Chicago, 1926, xxxviii, pp. 69-95) describes this 
association in an Italian labourer, aged 35, whilst Woltman and Shelden (Arch. Neur. 
and Psych., Chicago, 1927, xvii, pp. 302-316) mention it as having been present in a 
woman, aged 44, 

Sir HERBERT WATERHOUSE (President) said that this condition occurred only in men of 
the Jewish race, and that it affected particularly Polish Jews. He had never seen a case in 
a non-Jewish patient or known of a case in a woman. 


To Show the Result of Omentopexy in a Man with 
Chronic Ascites from Hepatic Cirrhosis. 


By F. Parkes WEBER, M.D. 


THE patient, J. van R., then aged 30, a glassblower, born in Holland, was admitted 
to hospital under my care on May 13, 1925, with tense ascites and great cedema of 
both lower extremities. The cedema commenced in the right leg fourteen days before 
admission ; two days later the left leg also was swollen, and the abdomen began to 
enlarge. Otherwise he was said to have enjoyed good health and to have taken two 
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to six pints of beer daily, but no spirits. Ordinary examination showed nothing else 
special, excepting that at first there was slight hoarseness from laryngeal catarrh. 
The patient was somewhat fat and his face had a heavy (“ beery’”’) appearance, with 
slight telangiectases (not of the “spider-like” kind). His urine was free from 
albumin and sugar. The brachial systolic blood-pressure was 120 mm. Hg. The 
blood-serum gave negative Wassermann and Meinicke reactions for syphilis. The 
Pirquet cuti-reaction for tuberculosis was strongly positive, of the ‘* hyperallergic 
type,’ with spreading lymphangitic lines. 

The first paracentesis abdominis (on May 14, 1925) yielded 8,600 c.c. clear, yellow- 
ish, ascitic fluid, of specific gravity 1010, and containing only 6 per mille albumin (by 
Esbach’s tube). After the paracentesis the liver could be felt, enlarged and somewhat 
hard, with slightly uneven surface, reaching below the costal margin, but not quite to 
the level of the umbilicus. The spleen could not be felt. 

The paracentesis abdominis had to be repeated four times before September 4, 1925, 
when my surgical colleague, Mr. A. Compton (through whose kindness I aim able to 
show the case), performed A. Narath’s original modification of Talma’s omentopexy, 
inserting part of the large omentum into a subcutaneous pocket in front of the rectus 
abdominis muscle to the left of the umbilicus. At the operation the liver was felt 
to have small irregular bosses on it, and about the spleen, which was slightly enlarged, 
there was some peritonitic adhesion (indicating a spontaneous tendency towards the 
formation of a collateral circulation). 

After the operation paracentesis abdominis was repeated seven times up to and 
including November 28, 1925. On December 8 so-called “permanent drainage” of 
the peritoneum was attempted, a rubber catheter being left in. Much ascitic fluid 
drained away on the first day, much less on the second day, and the tube was 
removed on the third day, when the fluid came away only drop by drop. From 
December 9 to December 11 there was slight pyrexia. Paracentesis was again 
required on December 30. In January and March, 1926, there were slight attacks 
of erysipelas, with fever. 

After February 23, 1926, no further paracentesis was required till July 3, 1926. 
On May 23, 1926, an unsuccessful attempt had been made to get rid of the hernia 
due to the Narath operation ; for this the patient has now to wear a special support. 
No paracentesis has been required since July 3, 1926. An interesting feature is that 
the abdominal wall over the hernia produced by the subcutaneous omentopexy (to the 
left of the middle line) has often been noted to feel warmer than the corresponding 
area on the right side. Though perhaps there still may be slight, variable ascites, 
the patient can get about well. He complains, however, of being weak. There is 
practically no subeutaneous oedema. The liver feels somewhat hard and reaches a 
hand’s breadth below the costal margin in the right nipple line. There is no obvious 
splenomegaly. The galactose test shows slight impairment of hepatic function. 

The gradual effect of the omentopexy, etc., on the ascites in the present case 
corresponds fairly well to what I believe is the best result that can be expected 
(cf. F. P. Weber, “ Hepatic Cirrhosis and the Question of the Operative Treatment 
of Chronic Ascites,” International Clinics, 1924, series 34, vol. i, pp. 88-98). I do 
not believe in immediate cure of ascites by operation, when the ascites has lasted 
a long time and is due to hepatic cirrhosis. 

More recently Mr. A. Compton has performed omentopexy in another case of 
ascites that I have seen with him, likewise undoubtedly connected with hepatic 
cirrhosis. This time it was performed only about five weeks after the first para- 
centesis abdominis, when 6,000 c.c. of ascitic fluid had been removed, of specific 
gravity 1012 (negative Rivalta reaction). The patient (M. J.) was a publican’s wife, 
aged 45, who had, she said, been accustomed to take “a few glasses” of beer daily, 
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but no spirits. The liver reached considerably below the costal margin, and at the 
operation Mr. Compton found its surface rough and coarsely granulated; the spleen 
also had a rough surface and was somewhat enlarged at the operation, though by 
ordinary palpation before the operation it could not be felt. The Wassermann 
reaction was negative. The blood-serum showed slight excess of “ blood-bilirubin.”’ 
The galactose test indicated some impairment of hepatic function. The operation 
was carried out on September 6, 1927, and this time, with the object of avoiding a 
subsequent hernia, Mr. Compton inserted a portion of the omentum within the sheath 
of the right rectus abdominis muscle, behind the muscle substance (Mayo’s method). 
The surface of the liver was rubbed at the time.of the operation. Paracentesis 
abdominis has not been needed since the operation, and possibly will not be needed 
again. Ascites, if present at all, is exceedingly slight. It must be noted, however, 
that hardly any ascitic fluid had re-accumulated between the time of the first (and 
only) tapping and the omentopexy, and this may have indicated a spontaneous 
tendency to cure. 

Sir HERBERT WATERHOUSE (President) said he thought that Narath’s method of fixation 
of the omentum in the subcutaneous tissue of the abdominal wall was a mistake, as it 
invariably caused a large hernia, and therefore he had entirely abandoned it. Inserting the 
omentum between the deep surface of the rectus abdominis and the peritoneum was in every 
way better, it allowed firm union of the abdominal parietes and was not followed by the 
development of hernia. In many cases of ascites due to hepatic cirrhosis, nature produced 
omentopexy through the adherence of the omentum to various parts of the abdominal wall 
making an anastomosis between the portal and general circulations. 


Two Cases of Endocarditis treated with Improvement by 
Intravenous Mercury. 


By F. E. Saxsy Wiis, M.D. 


Case I.—R.H., MALE, aged 17. Quite fit until April, 1927, then complained o 
headaches. About May 14 complained of giddiness and blurred vision with abdominal 
pain on the following day. 

On admission to hospital (May %8, 1927) fever, with periodic remissions, was 
present, moderate anemia with leucopenia, cardiac dilatation (apex beat 4 in. to the 
left of the nipple line), soft systolic murmur (which became louder during the subse- 
quent fortnight), and later (June 10) a diastolic murmur; hemorrhagic patch in the 
region of the right optic disc. Danse 

Exythematous rash (shoulders, knees and elbows) June 9, which disappeared the 
following day. Spleen at no time felt. 

The stools contained occult blood and a few red cells were found in the centri- 
fugalized urine. 

Blood-culture sterile. 

Blood-count on Admission :— 


Red cells... es ane ae ae ae 3,800,000 per c.mm. 
Leucocytes ... oe iar ne ves mee 3,840 in 
Hemoglobin oes Ae oe ee ii 74 per cent. 
Colour index 1-0 


Occasional transient pain was eonailins of in the knees but no other mani- 
festation of rheumatism was noted. 

The tonsils both have the appearance of chronic infection. 

Treatment.—Salicylate of soda was given for one month without obvious effect. 

On June 24 a course of mercurole (Martindale) was begun, in doses of 0-2 grm. 
intravenously, and at the end of four weeks the temperature showed a tendency to 
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injections in all were given. Two weeks after the last injection the temperature 
became normal, and on only one occasion after this did it rise above 99° F. The 
general condition has greatly improved and there is at present no evidence of active 


| subside, each injection, however, being followed by a rise of about one degree; ten 


infection. 
Blood-count (after-treatment) :— 
ted blood-corpuscles ta ne a pee 4,000,000 per c.mm. 
White : a a ‘* ai 13,125 : 
Ha moglobin “ _ = te ean 73 per cent. 
Colour index ‘ se ene = in 0-9 
: Differential blcod-count : — 
Polymorphonuclear ncutrophils ... se 73 per cent. 
Lymphocytes... we eos — 21 - 
Large mononuclears - ae ihe °5 ~ 
Eosinophils ove - sob bie 1 - 


Red cells normal 


Case II.—G.0O., male, aged 28. Quite well since Christmas, 1926 ; since then has 
complained of lassitude, dyspnoea and palpitation on slight exertion ; no history of 
joint pains. 

Admitted to hospital July 25, 1927; condition at that time one of obvious 
anemia (fever up to 100° F.), cardiac dilatation (apex beat 44 in. to left of mid-line), 
diastolic murmur down left border of sternum, spleen palpable and tender. 


Blood-count :— 


Red cells... ina — — iia eee 4,300,000 per c.mm. 
Leucocytes ... “ _ eis sic a 6,000 pa 
Hemoglobin ie ms se ‘ie os 44 per cent. 
Colour index 0-5 


The red discs pale and a ‘considerable degree of anisocy tosis 
and poikilocytosis ; a few cells show punctate basophilia. 

Blood-culture sterile. 

Teeth septic—four carious stumps extracted, a pure culture of a diplo- 
streptococcus being obtained from the roots. 

Treatment.—A series of weekly injections of mercurol (Martindale) 0-2 grm. were 
given; each injection was followed by a rise of temperature about one degree, but the 
general tendency has been for the temperature to subside and for the general 
condition to improve (salicylates had been given both before and after admission to 
hospital without apparent effect). 

Present condition (nutrition, etc.), fairly good ; mucous membranes now normal 
in colour; fingers show slight clubbing; apex beat 4} in. to the left of the mid-line ; 
systolic murmur at the apex; pulse collapsing, blood-pressure 135 mm. systolic, 
70 mm. diastolic ; urine analysis negative ; spleen just palpable. 

Blood-count :— 





Red blood-corpuscles a oe a oes 4,800,000 per c.mm. 
White % a se ‘ed 15,000 

Hemoglobin én = as nas — 60 per cent. 
Colour index nies a " 0-6 


Differential blood-count :— 


Polymorphonuclear neutr —— sek ina 76 per cent. 
Leucoe ytes 4 ods i 18 - 
Large mononuclears 6 
One —— one mast cell in a count 

of 200 cells 


The red cells vary a good deal in size and some 
are mis-shapen and deficient in hemoglobin. 
No active poikilocytosis and no nucleated forms. 
Diathermy was tried in both the above cases and induced a sensation of increased 
physical comfort for a few hours after each treatment. 
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Discussion.—Dr. B. T. PARSONS-SMITH said that he regarded Dr. Saxby-Willis’s first 
case as one of rheumatic carditis and was of opinion that the very definite improvement 
under mercurole injections was in all probability associated with the cure of the anemia 
which the former condition had apparently induced; he suggested that in the event of a 
relapse it might be diagnostically advisable to test the effect of sodium salicylate in 
maximum doses. 

Dr. SAXBY WILLIS (in reply to Dr. PARKES WEBER) said he had no knowledge of the 
effect of mercurochrome on primary anemia, but regarded its action in these cases as being 
on the infective agent, and the cases themselves as being examples of endocarditis of infective 
origin with secondary anemia. 

He agreed with Dr. Parsons-Smith that if, in the first case shown, there was any 
recurrence of fever and activity, a thorough course of salicylates should be given over a 
prolonged period and the effect noted. Before treatment with the mercury injections 
salicylates had not appeared to have any good effect. 


A Case of Advanced Gout. 
By A. E. Mortimer Wootr, F.R.C.S. 


THE patient, aged 63, was admitted to hospital for investigation of his stomach. 
The right and left hands show advanced gout and excessive uratic deposits. The 
left elbow is suppurating, and there is a sinus from which has been removed a mass 
of urates. 

There is a hereditary history of gout. 

The extremities have been gradually swelling since 1913. 

The case is shown as a rare example of excessive deformity. 





Fic. 1. 
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Fig. 2. 


Swelling in the Left Supraclavicular Region. 
By A. E. Mortimer Wootr, F.R.C.S. 


THE patient is a woman, aged 58. For six months she has had a swelling in the 
left supraclavicular region, in front of the trapezius muscle. The swelling is diffuse 
and soft, with ill-defined edges. There is a good deal of radiating pain down the left 
arm, and it was on account of this that she sought advice. She thinks the swelling 
is increasing. 

The Wassermann reaction is negative, and a skiagram shows no abnormal lesion. 
On the front of the left forearm, in the region of the elbow, is another small swelling 
of a similar character. 

The case is shown as a neuro-fibroma of a character akin to von Recklinghausen’s 
disease. 
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Dr. F. PARKES WEBER thought that the swelling near the left elbow was a soft localized 
connective tissue hyperplasia of a kind allied to so-called “ pachydermatocele”’ and 
“ dermatolysis,” but much less in degree. The supraclavicular swelling might possibly be 
a plexiform neuroma. Both these kinds of swelling were sometimes associated with 
Recklinghausen’s disease, but the present patient had only one faint patch of cutaneous 
pigmentation and a single small molluscous fibroma. Of very rare possibilities, Dr. Weber 
preferred the suggestion that the supraclavicular swelling was a malignant thyroidal] 
metastasis to the suggestion that it was.a “ Virchow’s ” supraclavicular lymph-gland 
metastasis from a primary gastric carcinoma. At the necropsy on a case of the latter class 
& primary carcinoma of the cardiac portion of the stomach was found to have involved the 
spleen by direct extension and (by the lymphatic route) to have produced a lymphatic 
glandular metastasis on the left side of the neck. 


Marie's Spondylitis Deformans with Achylia Gastrica. 
By Sipyt R. Eastwoop, B.M. 


M. B., FEMALE, aged 34, a school teacher. 

History.—Active, healthy, played games at school and University: no record of 
illness except occasional digestive disturbances, diarrhoea and bilious attacks. In 
1922 she had transient pain and stiffness in the left hip, and six months later, a 
similar attack of pain in the same hip, with a short illness of which the main fact 
remembered was a severe diarrhcea. 

I first saw her, professionally, in 1925, when she complained of pain and stiffness 
in the back—lasting from a few days to two or three weeks at irregular intervals 
which had been diagnosed alternately as lumbago and “nerves.’”’ On examination: 
a slight scoliosis (present from childhood); absolutely free movement of the spine 
and hip-joints could be obtained, but she was slow in movements involving the 
lumbar musculature. Exaggerated tendon-jerks in both lower limbs. 

Within two months there was a recurrence of pain, and although full flexion, 
extension and rotation of the spine were still obtainable with difficulty, the lumbar 
muscles were in a constant state of spasm. At this time there was a rapid 
exacerbation in the symptoms and all movement involving the lumbar spine 
hecame increasingly painful. 

A fractional test meal was given owing to the existence of a slight rosacea, 
confined to the nose, which I had noticed about six years previously and which I 
hoped might throw some light on the condition owing to its association with hypo- 
chlorbydria, on the assumption that deficient secretion of acid predisposes to upper 
intestinal infection. There was no free hydrochloric acid during two and a half 
hours, and the chloride curve was so low that it was thought by Dr. Goodhart 
to be due to the presence of pancreatic juice and to amount to complete achylia 
(fig. 1). 

X-ray Examination.—(Myr. J. Critchell MacDuff).—Osteophytie outgrowths seen 
on the lumbar vertebre and small centres of ossification in the lateral ligaments of 
this area. No evidence of focal sepsis in teeth. 
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Tonsils—Chronie inflammatory change: tonsillectomy performed, October, 
1925, by Mr. H. Lawson Whale. 

Urine and F'xces.—Pathologically negative. 

Blood-count.—Normal. 

The tendency to attacks of diarrhoea was removed by a teaspoonful of dilute HCl 
with each meal; great improvement took place during 1925 after recumbency under 
open-air conditions. There was still some pain on movement, but absence of pain 
during rest and the complete relaxation of muscles overlying the affected vertebra 


CEN Ci 
100 
90 
80 
79 
60 


50 Total 
40 hlorides 


30 


20 To 

lo Acidity 
12 345 6 7 8 9 NO free HCl 
4, Hourly Samples. 


Fic. 1, 





led to hopes that the disease had been arrested. The rosacea, incidentally, had 
disappeared. 

1925-1927.—Patient has been in the south of France for two years. She has 
had extensive iodine therapy under a French physician, with almost daily natural 
sun baths. She had one period of pain shortly after tonsillectomy, and another 
quite transient six months later. Otherwise she has been free from pain. She 
soon lost the discomfort caused by jarring of her spine when motoring over rough 
roads. She also steadily regained the ability to move and walk about without 
discomfort. It is a fact of much clinical interest that such a degree of deformity 
and fixation as is now present, could develop unnoticed by the patient, who only 
became aware of the condition when her head had become flexed upon her spine so 
that she could only look people in the face by flexing her knees. 


Recent Investigations and Treatment. 


In August, 1927, patient had lost over a stone in weight. The lumbar spine 
seemed to be ankylosed, and the cervical spine almost equally so. The hips and 
shoulders were not affected. In spite of her rigid spine and limitation of movement, 
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she moved with an activity and freedom which contrasted remarkably with the 
condition two years before. 

X-ray Examination of Spine-—(Dr. Mary MaGill.) Report :— 

“Some irregular bony outgrowth is present just above the margin of the left 
acetabulum. . . . There is marked ossification of the lateral ligaments in the region 
of the left 4th and 5th, 3rd and 4th, and Ist and 2nd lumbar; also on the right 
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between 3rd and 4th, and 12th dorsal and first lumbar vertebra. . . . The dorsal 
vertebre are normal in shape and outline and show no ossification of the lateral 
ligaments. No lipping of the anterior margins of the bodies. The intervertebral 
discs are normal in shape and width. In the cervico-dorsal region, some degree of 
ossification appears on the right between 6th and 7th cervical transverse processes, 
and on the left between the 7th transverse process and the first rib. . . Considerable 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 93 


Clinical Section 17 


ossification is present in the cervical spine joining the transverse processes into a 
solid mass, the line of demarcation between them being lost. The intervertebral 
spaces are normal in width. There is some indication of ossification of the anterior 
common ligament.” 

X-ray Examination of Teeth (Mr. Kenneth Grayson).—Evidence of a chronic 
abscess cavity over the apex of the upper right second premolar tooth, and some 
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pocketing mesial to the left first molar. Mr. Grayson extracted these two teeth, 
and from their apices Dr. P. O. Ellison grew a pure culture of a haemolytic strepto- 
coccus out of which he has made a vaccine. 

A fractional test meal was given again at the patient’s own request as she was 
convinced that she no longer needed hydrochloric acid, which had at one time seemed 
indispensable to her. The result was a curve of the low normal type. 
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Blood-count showed slight secondary anemia; van den Bergh and other 
pathological investigations negative. 

To combat the increasing deformity Mr. W. H. Ogilvie advised a spinal jacket, 
active massage and exercises. The jacket has given great relief to the patient; the 
improvement in posture and muscular development has been extraordinary considering 
the radiological evidence of new bone encasing the spine. Patient has recently had 
general ultra-violet light treatment and local diathermy, and has begun a course of 
autogenous vaccines. 


Dr. F. E. SAXBY WILLIS said that the association of spondylitis deformans with 
achlorhydria and the improvement both in the spinal movement and pain, and in the bouts of 
diarrhoea after administration of hydrochloric acid were extremely interesting and seemed to 
suggest some underlying metabolic anomaly. 
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The Upward Movement of the Eyes. 
By Epwin BraMwWELL, M.D., F.R.C.P. 


IN selecting as the theme for this address “the upward movement of the eyes,” 
my purpose is to indicate some of the many questions which arise when we regard 
an apparently simple phenomenon from a variety of standpoints. 

Some weeks ago, just as the light was failing, I was struck by the behaviour of 
an owl perched upon an isolated branch. The small birds around him were 
twittering in alarm, and from time to time the owl turned his head suddenly, first 
to one side and then to the other. The observation was new to me although 
probably familiar to some of you, for my children tell me that they have often 
watched an old owl in the Zoological Gardens and noticed these sudden movements 
of the head. A simple observation may serve to arouse a train of thought. 
Presumably the movements of the owl were determined by the sounds in his vicinity, 
and presumably he turned his head in order the better to visualize his surroundings. 
Why is it that in man we never see these sudden movements of the head, for the eyes of 
man, like those of the owl, are set far forward, and the owl’s vision, as is the case in 
man, must be binocular? I recalled the observation of Wilfred Harris, that birds 
have little, if any, power of movement of the eyes, and that in the birds, including 
the owl, there is a complete decussation of the visual fibres at the chiasma. The owl 
is obliged to move his head since be cannot otherwise fix his eyes upon his prey. 
Such sudden movements must make his presence more evident, yet this is not 
perhaps a matter of material moment, since the owl is a night bird and in this 
respect peculiar. 

The codrdinated movements of the head and eyes in man are obviously regulated 
by a mechanism of extreme beauty and delicacy. We are constantly moving the head 
and eyes for the purposes of vision, the object to which our attention is directed 
providing the stimulus which determines the movement called for. The visual 
movement mechanism in man is determined by the demands of stereoscopic vision, 
and the importance of these coérdinated movements is apparent when we recall that 
they constitute a precursor to the acquisition of specialized purposive acts, even 
though such acts may subsequently become more or less automatic by repetition. 

Then, too, it is interesting to note that the relative degree to which we bring into 
play the movements of the head and of the eyes respectively, in relation to visual 
fixation must be fairly constant under normal conditions, for although both sets of 
movements can be utilized independently for visual purposes, pronounced rotation of 
the head to one side, without an associated deviation of the eyes, and pronounced 
deviation of the eyes to one side, the head remaining fixed, are movements so unusual, 
that they at once arrest attention. The actor is well aware of this and he exaggerates 
those independent movements of the head and eyes to which a conventional meaning 
has come to be attached, for the purpose of emphasizing his emotional expressions. 

Further, the codrdinated movements of the head and eyes afford a beautiful 
illustration of the dictum, which we associate with the name of Dr. Hughlings 
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Jackson, that movements, not muscles, are represented in the cortex. Further, the 
contraction of the homolateral sternomastoid in association with deviation of the 
eyes to the opposite side, as seen both on voluntary movement and in the cortical 
fit, is perhaps the most striking instance of the preponderating participation of 
a homolateral muscle in a coérdinated movement. 

The acquisition of coérdination is a subject of entrancing interest, raising, as it 
does, questions of functional adaptation. Is it not a remarkable fact that the new- 
born chick should walk about and pick up its food as soon as it emerges from the 
egg, whereas the young nestling is at first so helpless? Codrdinated movements 
are for the most part acquired and not innate, and, speaking generally, the more 
specialized a codrdinated movement, the later its development. This certainly 
applies to the more highly specialized movements of man. 

All of us have watched with interest the incodrdinate movements of the young 
infant. The eyeballs roll in various directions and they tend to move to some 
extent independently of one another, with the result that the child often squints. 
So incoérdinate are the movements of the eyes of the new-born babe, that Preyer, 
who has made them the subject of special study, remarks, “apparently coérdinated 
movement takes on the appearance of accident, coming on as one among many move- 
ments.” The ability to fixate determines the codrdinated movement of the eyes, 
and fixation of the eyes is a voluntary movement determined by the will. Gradually 
the incodrdinate movements become less noticeable until, by the end of the third 
month or thereabouts, they are no longer observed. The innervation of the eye 
muscle offers, as Sir George Berry truly remarks, “one of the most beautiful and 
most easily studied examples of the development of a habit.’’ But it is further of 
interest to note that whereas, according to Preyer, the ability to follow a moving 
object with the eyes is not usually noticeable before the close of the third month, 
the ability to turn the head towards a bright light, so that this can produce an image 
on the retina, is often present on the day of birth. We see here an illustration of 
the principle that more specialized movements are acquired at a later date than 
those which are less specialized. 

Is it not a remarkable fact that once the habit of codrdination of the eye- 
movements has developed, in response to visual fixation, the eye muscles cannot be 
individually innervated. Most of us can probably cite exceptional cases in which an 
individual was able to innervate an isolated muscle apart from a codrdinated 
movement in which it regularly takes part, but I know of po instance in which, the 
ocular muscles being intact, it was possible voluntarily to move one eye independently 
of the other. The call for coérdination in relation to vision would seem to be so 
powerful and the cortical representation of the codrdinated movements consequently 
so indelibly fixed as such, that this is an impossibility. It would indeed appear 
that, if a habit movement is developed in relation to an essential function, no 
isolated contraction of a muscle concerned can be brought about, should this in any 
way interfere with the specific function in question: or, in other words, one is perhaps 
justified in saying that complexes of action are fixed in the cerebral cortex in relation 
to the necessity for their performance. 

The great majority of people do not follow a special occupation or pursuit which 
necessitates the frequent fixation of the eyes upon an object above the level of the 
head. Indeed, one may say that the objects which engage our attention are almost 
always situated at—or below—the lev<! of the eyes. When walking, we may watch our 
feet in order to avoid obstacles or glance {-om side to side to avoid the traffic, but we 
seldom look upwards, since we have no fear of something falling on us, or of an attack 
from above. An illustration in point is afforded by the children’s game of * hunt the 
thimble,” for I am told on good authority that when the object which the children 
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are looking for is placed just above the line of vision, even though it is in a 
conspicuous place, it often escapes detection. So unaccustomed are we to look up for 
any length of time that when we spend a long morning in a picture gallery we are 
reminded of our exceptional experience by the aching of the muscles of the neck or 
by headache. When we look upwards the eyes are commonly “ directed into space ”’ 
and assume a position of parallelism. I take it that the type of headache to which I 
have just referred is a consequence of “ eye strain” determined by the effort called 
for in producing the degree of sustained convergence, an unaccustomed movement with 
the eyes in this position, which is required in fixing objects in our near vicinity 
situated above the level of the line of vision. 

But while, when we look upwards, our gaze is almost always so directed for the 
express purpose of visual fixation, we may look upwards for other reasons. Some of 
you are probably familiar with the remark addressed by the schoolmaster to the 
pupil, ‘‘ You won't find the answer in the ceiling.” While the child’s action is 
capable of other possible explanations, you will agree that some of us at least look 
upwards in periods of mental abstraction, presumably in order to give our association 
of ideas free play by eliminating visual stimuli which might interrupt or interfere 
with our train of thought. The same result might be as effectively achieved by 
closure of the eyes, but this is, I think, exceptional, possibly because the movement 
is too obvious or for other reasons. It is possible that the movement of looking 
upwards in association with mental abstraction may in some instances be determined 
by a primitive convention, in other words by the hope of inspiration from above, or 
that it may be of the nature of a release phenomenon; but both these suggestions 
appear to me unlikely. My impression is that the movement is voluntary and 
purposeful (this is certainly so in my own case), although it may become a habit. 

The changes in expression associated with mental abstraction, on the one hand, 
and mental concentration on the other, are striking. Among other distinctive 
features the pupil tends to dilate in states of mental abstraction and to contract 
during mental concentration. I often recall the words of one of my teachers, 
Professor John Wyllie, who when examining the eyes with the ophthalmoscope 
would say to the patient in a musical, dreamy, hypnotic tone of voice, “ Think of 
your distant home.”’’ There is a children’s game which provides another illustration. 
The child says to his companion, “I can read your thoughts by looking into your 
eyes.” He asks his playmate to think of a number, let us say the number 1 and 
then to think of another number, say 100. After asking him to repeat this several 
times he says to him, ‘ Now think of either one or a hundred and I will tell you the 
number you are thinking of.” In nine cases out of ten he is right for when one 
thinks of the larger number one’s pupils tend to dilate, while when one thinks 
of the smaller number they contract. This however is by the way. 

Again, the upward movement or the direction upwards of the eyes is a stereotyped 
characteristic of the suppliant or devotional attitude, as the works of the old masters 
constantly remind us. The domicile of the Deity is by common consent located in 
the heavens above, an obvious reason why in addressing Him the eyes should be 
turned upwards. 

Further, the movement of turning up of the eyes has come to be utilized as a 
conventional mode of expression. Thus certain individuals are in the habit of 
turning up their eyes either in association with, or independent of, spoken language, 
in order to express or accentuate their meaning. Thus I heard a young girl remark, 
Oh, if I had heard her say that Ishould have turned up my eyes!” What did she 
mean? My impression is that she intended thereby to imply disapproval or doubt, 
for those appear to be the conventional meaning which is attached to, and implied by, 
this movement. But I may remind you that, as Darwin points out, different 
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races attach different meanings to the same expressive movement, just as they employ 
different languages with which to express their thoughts. A conventional expressive 
movement must have an origin. May it be that the upward movement of the eyes 
when employed to express disapproval, had its primitive origin in a desire on the 
part of the individual to avoid seeing that which met with his disapproval, or was it 
perchance an appeal to the Almighty to help him to resist temptation ? 

Individuals vary greatly in the extent to which they exhibit or employ facial 
movements in relation to expression. At the one extreme we find the country yokel 
with a face so immobile as to suggest the Parkinsonian mask ; while the actor, on 
the other hand, employs expressional movements in an exaggerated form. The 
similarity between the physiognomy of an illiterate ploughman with an almost 
complete absence of expressional response and that of a patient who exhibited a 
slight degree of encephalitic Parkinsonism recently afforded me an interesting 
subject for discussion. In the one case the individual had not acquired 
the habit of using his muscles of expression, whereas in the other the movements of 
expression were interfered with as a consequence of an organic lesion of the nervous 
system. Cerebral activity plays, beyond doubt, an important part in the acquisition 
of expressional movements. One recalls Millet’s famous pictures of the illiterate 
peasants working in the fields, carrying out their daily duties with machine-like 
regularity, with empty minds and with little opportunity for that intereommunication 
between man and man which plays such a prominent part in creating and stimulating 
the thinking brain. 

I would, however, remind you that we are trained from early childhood to control 
emotional display, and that in this respect great differences are met with both in the 
individual and in the race. I recall the words of one of our most famous tragedians 
that the great actor passes through three phases: first, he learns his part ; secondly, 
he comes to live and feel the part, and, finally, he arrives at a higher sphere when he 
utilizes all the necessary emotional expressions with telling effect, although these are 
divorced from any corresponding emotional feeling. 

Expressional movements are used by all of us in varying degree. They constitute 
up to a point a means of intercommunication, especially in relation to the emotions, 
and are thus comparable with language. Darwin’s observations upon the case of 
Laura Bridgman certainly suggest the possibility that in some instances such 
movements may be innate, but all the probabilities would seem to indicate that they 
are usually acquired. Custom has attached conventional meanings to certain 
movements and they are picked up, just as language is, although the child receives 
no special training, unless it be that he is commonly corrected should any tendency 
to exaggeration be noticed. Whatever be the primary origin of a conventional 
movement, there can, I think, be no question that unconscious mimicry is commonly 
responsible for its transmission: some individuals are, however, much more prone 
to acquire such movements than are others. Striking similarities in expressional 
behaviour are often seen in members of a family and in the case of individuals who 
are brought much in contact with one another. If one watches a number of persons 
sitting around a room listening to speakers who are in turn expressing their views 
upon a subject in which the listeners happen to be especially interested or regarding 
which they hold strong opinions, one notices on the part of some of the listeners a 
tendency to adopt a pose very similar to that adopted by the speaker, whereas others, 
on the contrary, adopt an indifferent or antagonistic attitude. The sympathetic 
listener appears to assume unconsciously the posture of the speaker, either in order 
that he may the better appreciate the mental attitude of the speaker or fer the 
purpose of indicating to the speaker and those present his agreement with the views 
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expressed, or it may be to emphasize to himself or those present his open-mindedness, 
i.e., his preparedness to give the speaker an impartial hearing although he may not 
be prepared to express a positive acquiescence. 

When a movement of the kind which is unusual or exaggerated becomes habitual, 
we are in the habit of terming it a mannerism. All of you have no doubt been 
struck by the way in which assistants are apt to acquire the mannerisms of their 
chiefs. I well remember, as a student, attending a clinical lecture delivered by a 
distinguished surgeon who had a habit of puffing out his cheeks. His assistant 
surgeon and clinical tutor stood behind him with folded arms listening to his words 
of wisdom and both were quite unconsciously indulging in the same grimace. This 
illustration indicates the development of a mannerism from mimicry, and the way in 
which many of the expressional mannerisms are certainly acquired. There are, 
however, other ways, and I believe that I am right in saying’ that the habit of 
turning up the eyes usually originates as a purposive act. But while one may 
turn up one’s eyes to emphasize one’s disapproval, one may unconsciously acquire 
the habit of doing so when one does not wish to express disapproval or doubt in 
words, either because one does not wish to wound the susceptibilities of the 
individual or it may be for other reasons. 

When an habitual movement, at first purposeful, becomes purposeless, it falls 
into the group of the tics. A mannerism becomes a tic when it is dissociated from 
the conditions or the purpose which originally gave rise to it. We sometimes meet 
with cases of upward movement of the eyes in which the movement, at first a 
mannerism, becomes a tic. A case, recently met with, is of interest in this 
connexion, for it indicates not only the development of the upward movement of the 
eyes as a tic, but also raises an unusual point in diagnosis. The patient, a girl, 
aged 14, had had two major epileptic seizures. Her mother stated that on each 
occasion the fit had been preceded by turning up of the eyes, but she added that this 
movement did not strike her as unusual since the girl often turned up her eyes 
especially when preparing her lessons. I suspected that the patient was subject to 
attacks of petit mal, but when I questioned her, she remarked, “ Oh, that’s nothing. 
In my class when we disapprove of our teacher we just turn up our eyes, and I have 
got into the habit.’ The upward movement of the eyes, though not uncommon as 
au mannerism, is certainly uncommon as a tic, possibly because the movement is 
so apparent that it attracts attention, and is thus less likely to be unconsciously 
imitated. 

The eyes commonly deviate to one side during a generalized or unilateral 
epileptic fit. I cannot say whether they are ever directed upwards or downwards ; 
one seldom has opportunities for observations on the point. On the other hand, 
the relatives of an epileptic patient frequently tell one that the eyes move upwards 
in slight attacks, and I have myself seen two patients recently, during attacks of 
petit mal in which the eyes turned almost directly upwards. More commonly, 
however, the patient merely stares. I know of no series of observations upon the 
position of the eyes in epilepsy. A collection of material considered from the point 
of view of the apparent source of origin of the attack, and an attempted grouping on 
this basis, might prove informative in relation to prognosis and treatment. 

Since upward, downward and convergent movements of the eyes can all be carried 
out voluntarily they must consequently be represented in the cerebral cortex. I know 
of no reported case, however, in which a fit, characterized by upward, downward or 
convergent movements of the eyes, or a paralysis of these movements, was 
associated with organic disease of the cortex. Again, those observers who have 
especially studied the effects of stimulation of the cortex in animals and man, have, 
so far as I know, failed to produce an upward or downward movement of the eyes. 
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Dr. Hughlings Jackson advanced an explanation which I believe remains unchallenged. 
It occurred to Dr. Jackson that the lateral movements of the eyes might be so much 
more powerfully represented in the cortex, than any of the other ocular movements, 
that they overpowered the others when the eye-area was stimulated. Risien Russell, 
whose well-known experiments were carried out at Dr. Jackson’s suggestion, stimu- 
lated the eye area of the cerebral cortex on one side after previously dividing the 
internal rectus of the eye on the same side, and the external rectus of the eye on the 
opposite side, and he found that he was able to demonstrate the existence of the 
upward and downward movements of the eyeballs. He consequently concluded that : 
“Dr. Hughlings Jackson’s suggestion, as to the probable explanation why under 
ordinary circumstances none but the lateral movements of the eyes to the opposite 
side can be elicited on excitation of the one cerebral hemisphere, appears to be the 
correct one. . . The other ocular movements are as truly represented in the cortex 
as is the lateral movement of the globes to the opposite side; the only difference is 
a question of degree in their representation, the latter being more powerfully, or more 
widely, represented than any other ocular movement.”’ 

My remarks hitherto have been confined to the upward movements of the eyes 
and their disturbances so far as they appear to be more or less obviously referable to 
the cortex of the brain. There are however, correlated movements of the eyeballs to 
which I shall now refer, which would appear to be more or less directly associated 
with or related to a centre situated at a lower level. 

Although according to Preyer, the eyes of the new-born infant do not manifest 
any apparent codrdinated movement which cannot be attributed to accident, I have 
repeatedly noticed a tendency, when an infant was sitting half asleep, on its nurse’s 
knee, and feeding from a bottle, for the eyeballs to roll upwards, exposing the 
sclerotic, in association with drooping of the lids, just as is the case in the adult who 
has difficulty in keeping awake. My impression is that this is a definite codrdinated 
movement which is present at birth, and Mr. W. P. Kennedy—who has at my 
suggestion made some observations upon the eyes of infants during the first few 
days of life—has come to the same conclusion. Assuming this observation to be 
correct, we have here an instance of a codrdinated movement of the eyes which is, 
no doubt, of a lower order and which, unlike the coérdinated movements determined 
by vision, is innate. In other words, while the codrdinated movements of the eyeballs 
are essential to vision, the codrdinated upward movement is exceptional, being 
present at birth and presumably determined by a different type of physiological 
demand. 

An upward movement of the eyes of which the individual is unaware 
occurs under normal conditions when the eyes are firmly closed. Although the 
phenomenon may not be easy to demonstrate in the healthy person, since it only 
occurs in forcible contractions of the ocular sphincter, it is evident in cases of 
peripheral facial paralysis or paresis in which the patient cannot close the eye or in 
which the upper lid can be passively raised without difficulty. The rolling upwards 
of the eyes under such circumstances is of some clinical significance in the detection 
of slight degrees of facial paresis, since, as the movement only occurs in association 
with powerful contractions of the sphincter, the occurrence of the movement indicates 
that the patient is making a real effort to contract the sphincter of the eye and vice 
versa. This movement, by which the cornea is brought under the cover of the bony 
ridge of the eyebrow, constitutes, with the associated closure of the eyes and 
simultaneous contraction of the pupils, a beautiful illustration of a protective 
mechanism. 

Further, the act of ordinary blinking or winking is accompanied, as Ponder and 
Kennedy have shown, by a synchronous upward rotation of the eyeball. According 
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to these observers, © Each blinking movement is associated with a movement of the 
eyes itself, the point of fixation being moved some 15 degrees and the eyes rapidly 
jerking upwards and inwards.” Ponder and Kennedy are of opinion that ‘* the move- 
ments of blinking are certainly controlled and dependent on intermittent impulses 
passing from the region of the basal ganglia,” and that “ the act of blinking is closely 
related to the mental tension’ of the subject at the time, the movements constituting 
in all probability a kind of relief mechanism, whereby nervous energy, otherwise 
unutilized, passes into a highly facilitated path.” In support of this conclusion they 
remark that “states of abstraction, or, more accurately, absolute blankness of 
mind, and states of intense, but internally directed, mental activity, such as when a 
mathematical problem is being solved, are associated with a slow blinking rate.” 
While, on the other hand, “a state of mental tension which has no internal or 
external outlet, as impotent rage, anxiety necessarily accompaniéd by inactivity, or 
excitement which cannot be shown and expressed by physical movements, is 
accompanied by a rapid blinking rate.”” What, then, is the economic purpose of the 
elevation of the eyeball associated with the act of blinking? The eyelids brush the 
conjunctival surface like the windscreen wiper of a motor car, and it would seem 
that the purpose of the upward movement of the eyeball, acting in association, is to 
aid in the sweeping of the conjunctiva and the disposal of the tears. In this 
connexion it is interesting to note that young infants do not blink. This was my 
impression from watching my own children during early infancy, but I confess that 
the significance of the observation had not previously attracted my attention although 
it may have occurred to you. I was consequently much interested to find that Ponder 
and Kennedy observed that “ True blinks first make their appearance about the age 
of six months and even then are infrequent.”’ Further, according to Preyer, Darwin 
noticed that one of his children first shed tears in the twentieth week while 
Champney’s child shed tears for the first time in the fourteenth week. These 
observations seem to indicate a time developmental relationship between the act of 
blinking and the shedding of tears. The question is of interest in relation 
to emotional expression. I must, however, leave it at this point. 

The eyes roll upwards during sleep. We can all recall occasions when we 
have watched a companion whose eyes, to use a popular expression, were “ heavy 
with sleep.’ We have seen the slow drooping of the eyelids, the upward moving of 
the eyeballs so that the sclerotic only was visible, the gradual falling forward of the 
head and the sudden start as the muscles generally relax, a series of phenomena 
which continues to recur despite all efforts to keep awake. The upward turning of 
the eyes during sleep is not always easy to demonstrate, for on attempting to raise 
the upper eyelid of a sleeping person, unless he happens to be in a deep sleep, one 
may meet with a certain degree of resistance. This may perhaps be explained by 
persistence of tone in the sphincter. My impression is, however, that it is of the 
nature of an actual reflex contraction of the sphincter, which probably forms part of 
the reflex defence mechanism of sleep. My house-physician, Dr. W. Ritchie Russell, 
who examined ten sleeping patients, found that, in all, there was some slight resistance 
on an attempt to elevate the upper lid, that in all the pupils were contracted, that, in 
six, the eyes were directed straight forwards—in two slightly upwards and in two 
markedly upwards—-although in one of these they almost immediately came down. 
These observations suggest that the contraction of the pupil occurs in lighter degrees 
of sleep than does the upward movement of the eyes, and that the sphincter tone or 
reflex persists, in some cases, at all events, even when the pupils are contracted and 
the eyes turned upwards. Very exceptionally, individuals sleep with their eyes open. 
Dr. Russell, who recently made inquiries throughout the hospital, was unable to find 
at the time a single instance. My two ward sisters tell me that, to the best of their 
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recollection, the eyes are always turned upwards under such circumstances. Accord- 
ing to Gowers, in cases of complete peripheral facial paralysis, the eye remains open 
during sleep. I have, however, a case of complete peripheral facial palsy at present 
under my care, the only case of the kind I have had an opportunity of observing 
since my attention was directed to the point, in which the eye is completely closed 
during sleep although the patient cannot voluntarily close it when he is awake. 

One sometimes hears the expression “ the cadaveric position”’ of the eyes, and | 
have heard it stated that the eyes turn up after death. While the eyes may turn up 
during the act of dying, there can be no doubt that after death the axes of the eye- 
balls are almost always, if not always, in the normal position of rest, i.e., directed 
straight forwards. 

A possible comparison between the position of the eyeballs in sleep and in surgical 
anwsthesia naturally suggests itself. Very little attention appears to have been given 
to the point, probably because, as Dr. John H. Gibbs says, in a note to myself, 
“These ocular movements are of very little practical use to the anesthetist.’ The 
three anesthetists with whom I have discussed the question all agree that in 
the majority of cases the globes remain central. According to Dr. Gibbs ‘‘ One 
meets with lateral deviation, but it is much less common than upward, whilst 
downward movement is, in my experience, very rare.’ Again he remarks, “ With 
ethyl chloride, and with no other anwsthetic agent, I have repeatedly seen vertical 
nystagmus which passes off with deeper anesthesia.” Dr. J. S. Ross writes: 
“ During surgical anesthesia the eyelids are usually almost closed, with the eyeballs 
at rest and looking forward and slightly downwards. An extreme rotation down- 
wards may usually be taken as a sign of a very deep anesthesia.”” Again, Dr. 
Torrance Thomson tells me that his impression is that a downward deviation of the 
eyes occurs more commonly than upward or lateral movements. Thus it would 
appear that deviation of the eyes is exceptional under surgical anesthesia, and that 
the behaviour of the eyes differs not only according to the depth of anesthesia 
but also according to the anesthetic which is used. 

Loss of the upward movement of the eyes is practically pathognomonic of a lesion 
within the substance of the brain stem. There are many recorded observations in 
support of this conclusion. Evidence is afforded by cases in which loss of the 
upward movement was met with in association with a demonstrable post-mortem 
lesion, commonly a tumour, in this region, and also by cases in which the associated 
symptoms, in the absence of post-mortem evidence, were clearly indicative of a 
lesion in this situation. Conversely there is, so far as I am aware, no evidence that 
a lesion in any other part of the nervous system, the brain-stem being intact, ever 
results in an isolated loss of the upward movement of the eyes. The lesions, in those 
cases which have been pathologically confirmed, were in the vicinity of the third 
nerve nucleus and involved the grey matter about the aqueduct of Sylvius. But 
while the clinical evidence points to a “centre” in the brain-stem on the cephalic side 
of the third nerve nucleus, destruction of which results in loss of upward movement 
of the eyes, we possess, so far as I am aware, no more precise knowledge of the 
structural mechanism to which this specific function can be definitely relegated. 
Epidemic encephalitis is in my experience much the most common cause of paralysis 
of the upward movement. 

But while paralysis of the upward movement of the eyes is a pathognomonic 
focal sign, I have met with several individuals who had difficulty in raising —or indeed 
were quite unable to raise—the eyes above the horizontal level when asked to do so, 
although some of them were able to elevate the eyes to the full extent if asked to 
follow the finger upwards. The apparent loss of power cannot be explained by 
inattention—or perhaps I should say by inattention only—since it was confined 
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to the upward movement. Fixation of the eyes above the horizontal level with the 
head erect is an unaccustomed movement and the infrequency with which we are 
called upon to direct our eyes upwards may account for this observation. It may be 
that this difficulty is comparable with the difficulty of converging without having an 
object on which to fix the eyes. Again we find an analogy in the difficulty some 
individuals have in wrinkling the forehead and even in expanding the thorax when 
asked to do so. This defect is referred to by Duane who writes as follows with 
reference to loss of the upward movement :—"It is probable that some of the cases 
reported are spurious, the power of movement being present but never put forth. 
This was so in one of my cases, in which repeated examinations extending over 
several years always showed complete inability of the eyes to go upwards above the 
horizontal plane, and yet Graefe’s test proved that they could really turn up at least 
30° and subsequently the patient regained the power of spontaneous movement.” 

Obviously it is important from the point of view of diagnosis to distinguish a 
spurious paralysis, in which the patient does not move his eyes upwards when asked 
to do so although there is no actual loss of power, owing to an actual paralysis of the 
upward movement of the eyes, which is pathognomonic of a localized lesion in the 
substance of the brain stem. Accompanying signs such as other extra or intra- 
ocular palsies, absence of blinking, or the presence of vertical nystagmus on 
looking upwards—would point to a true paralysis. If a paralysis of the upward 
movement ever results from a lesion situated above the level of the brain stem centre 
one might conceivably expect to find in such a case that the eyes rolled upwards 
when an attempt was made to close the lids. I have never met with an instance 
of the kind although I have on several occasions examined cases of paralysis of the 
upward movement with this point in view. 

Involuntary turning up of the eyes occurs in some cases of epidemic encephalitis. 
This symptom has attracted considerable attention during the past two or three 
years. There appears to be no reference to it in the literature before 1923. Bing 
observed movements of the kind in only three in a total of about three hundred 
encephalitic patients, and Wimmer met with five instances in a somewhat similar 
material. I have notes of eleven cases in which such movements of the eves were 
observed. These figures no doubt underestimate the relative prevalency of the 
phenomenon since the movements in their slighter degree cause little or no 
inconvenience. There were associated manifestations of Parkinsonism in all my 
cases and this appears to be the universal experience. The symptom is patho- 
gnomonic and is sometimes of diagnostic importance since the accompanying 
indications of Parkinsonism may be so slight that the true nature of the malady 
might otherwise pass unrecognized unless by an experienced observer. 

Two of my patients complained of turning up of the eyes as the only symptom 
causing disability or inconvenience. Among my eleven cases the eyes moved more 
or less directly upwards in eight, in one case the eyes were directed upward at one 
period and downwards at another, in one they were sometimes directed upwards and 
sometimes downwards, while in another the movements were to the right and 
slightly upwards. No paralysis of upward movement was observed at the time of 
examination in the three cases in which downward and lateral movements occurred. 

The deviation of the eyes may be momentary. On the other hand the eyes may 
he directed upwards for hours at a time, though it may be possible to bring them 
down and keep them down for short periods by exercising “‘ an awful effort,” to use 
the expression employed by one of my patients. One of my patients stated that the 
eyes tended to turn upwards when he was in the house, whereas, when he was out 
of doors, they turned downwards, though they were apt to roll upwards if he sat for 
some time watching a game of tennis. Another patient remarked that she had 
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noticed a special tendency for the eyes to turn up if she looked at a bright light. 
This patient told me she found that the eyes soon resumed their normal position 
if she lay down. 

Associated blepharospasm was observed in two of my cases and in two others the 
patients stated that they were unable to open their eyes during an attack, possibly 
for the same reason. On the other hand one patient said that he was unable to close 
the eyes during an attack. In more than one case there was an associated vertical 
nystagmus. A backward movement of the head, in association with the upward 
movements of the eyes, was noted in one case, but I have not personally met with 
any instances, such as those reported by Wimmer and others, in which there were 
widespread spasmodic movements of the face, limbs and trunk. 

Fatigue and emotion are factors which appear to play a part in exciting the 
attacks. Thus most of my patients stated that the movements were especially apt 
to occur towards the latter part of the day or when they felt physically tired. 
Again, several patients have remarked that the movements became exaggerated when 
attention was directed to them or when they felt self-conscious or were agitated. 
One patient found that her worst periods were when she sat down toa meal, while 
another complained that the upward movements were most troublesome when he 
was in a crowd. Again I was struck by the fact when examining one of my 
patients (the case in which the deviation was lateral, although this is no doubt mere 
coincidence) that, though she was unable to maintain central fixation when asked to 
do so, the movements of the eyes disappeared when I engaged her in conversation. 
Further, this patient remarked that the movements did not occur when she was 
reading or sewing. Hyoscine has often an undoubted effect in ameliorating, and 
indeed may actually control, the movements. 

The nature and manner of production of these movements is a question of much 
interest. Since they have only been observed, so far as I am aware, in association 
with the Parkinsonian manifestations of epidemic encephalitis their dependence upon 
the same pathological process is unquestionable. It is tempting to suppose that the 
upward movements of the eyes may be of the nature of a release phenomenon and 
that just as the lateral movements are preponderatingly represented in the cortex, 
so in the brain stem the representation of the vertical movements predominates. 
On the other hand the direction of the movements is not always upwards or down- 
wards, while diplopia is sometimes complained of during the attacks. Again, a 
variety of tic-like movements of the face, tongue and jaws are met with in these 
cases of encephalitic Parkinsonism. It is difficult to avoid the conclusion that an 
irritative process plays a prominent part in their production. 
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Mass in Vitreous in a Boy aged 5, ? Glioma. 
By F. E. Preston, L.R.C.P., M.R.C.S. 


THREE or four possibilities occurred to Mr. Affleck Greeves and myself in 
connexion with this case: it might be glioma, tubercle, Coats’ disease, or some 
inflammatory condition. Mr. Greeves thought it might be glioma, seeing that 
pigment was present on the lens. 


Discussion.—Mr. J. H. FISHER said he thought that the condition was glioma, and 
advised excision. The evidences of inflammation were trifling; there were two minute spots 
on the anterior capsule of the lens, but there was no iritis or evidence of deposits of 
keratitis punctata. The tension in this eye was as high as, if not higher than, that in the 
other. If the condition had been of syphilitic, tubercular or other specific origin, he thought 
there would be much more evidence of inflammation. |Mr. ERNEST CLARKE (President) : 
It is rather late for glioma.| That was true, but the lateness was not absolutely prohibitive. 

Mr. HUMPHREY NEAME said that at a previous meeting he had shown a drawing of a case 
similar in appearance to this in a child aged about a year. But in that case the vessels were 
seen to emanate from the central part of the eye and to divide peripherally as they passed 
outwards over the mass towards the ciliary body. That supported the diagnosis of glioma. 
In this ease, however, partly because of the hemorrhages, it was not possible to see it. 


Case of Pterygium in a Girl aged 4. 
By FRANK JULER, F.R.C.S. 


K. M., GIRL, aged 4. 

History.—Mother noticed “something” on right eye two weeks after birth and 
on the left eye a few months later. 

At the age of 2 patient had a facial injury, which has left visible distortion of the 
nasal bones. 

She was first seen in hospital when aged 3, having had an operation on each 
cornea elsewhere. 

She then showed :—Right: corneal nebule with slight growth like pterygium 
downwards and inwards. 

Left: pterygium below, with small cystin its nasal margin. (This cyst was, later, 
proved microscopically to be epithelial.) 

Operation: July 10, 1926.—The left pterygium and cyst were dissected off, and 
the conjunctiva brought together. 

In September, 1927, recurrence began. 

Operation: February 10, 1927.—The growth was dissected up, and the apex 
buried under the lower bulbar conjunctiva; the bare area was covered by a flap of 
conjunctiva. 

In two months’ time further relapse was evident; septic adenoids and tonsils 
were removed. 

Present condition, October, 1927.—The left cornea shows an active and typical 
pterygium, covering the lower and inner third of the surface: it is beginning to 
threaten the pupillary area; and at times becomes much swollen and inflamed. 

Points of Interest—(1) The age of the patient ; (2) the recurrences after operation : 
(3) future treatment; ? further operation ; ? radium. 

N—OPH. 1 
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I feel inclined to have radium applied, and a repeated application if necessary. If 
it caused the growth to flatten down that is all one could reasonably expect. Has 
any Member had experience of the effect of radium in this condition ? 

Discussion.—Lieutenant-Colonel A. E. J. LISTER said that though pterygium was very 
common in Northern India, he had never seen so far advanced a case as this, which, he 
suggested, must have a different pathology from that of the ordinary pterygium. 

Mr. T. HARRISON BUTLER said that in Jerusalem he had seen a great many cases of 
pterygium, but none of the patients had been children. The treatment there was to cut off 
the growths, and split them, turning the two ends upwards and downwards respectively 
and securing healthy conjunctiva between. 

Mr. A. F. MACCALLAN said that McLellan’s operation which he had performed, and which 
had been carried out by Mr. Juler in this case, consisted in undermining the pterygium, 
pulling it completely down, and burying it. In this operation it was most important that the 
conjunctiva should be left adjacent to the cornea. Touching the bare area two or three tines 
with pure carbolic would, in many cases, inhibit further growth and prevent recurrence. 

Mr. ERNEST CLARKE (President) said that a further attempt at removal should be made, 
and he suggested that a portion of the growth should be examined microscopically with a 
view to ascertaining whether a more serious condition was present. 


New Tissue Formation on the Cornea. 
By R. Foster Moore, O.B.E., F.R.C.S. (shown by 
Mr. HumMpHrey NEAME). 


PATIENT, a girl, aged 13, attended hospital as an out-patient in 1921 when a 
“white opaque patch” was noted at the limbus above, in the right eye. This has 
now disappeared. 











In August, 1925, a similar condition developed in the left eye and was described 
at that time as a “ yellow translucent area.” This has become slowly larger and is 
now interfering with the vision of the eye. 

The patient has suffered all the time from a chronic blepharo-conjunctivitis in 
both eyes. 
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Discussion.—Sir WILLIAM LISTER said that as he gathered from the notes that at first 
the cornea was yellow, he thought the case was one of so-called ** washleather” patch of the 
cornea. This condition showed a variable amount of infiltration and vascularization. He 
had seen only three cases. One of these had been several years ago under Mr. Morton who 
had sliced off a portion of the cornea and had given a small section to himself (Sir William) 
toexamine. It showed a mass of round cells, and a few large cells which looked like giant 
cells, but nothing very distinctive. The condition in that case had cleared up. He himself 
had had a similar case in the London Hospital showing a definite yellow “ washleather ” 
patch, which gradually became honeycombed, and three drawings of this had been made at 
different stages. Recently he had seen another case, sent up by Dr. Bywater from the North 
of England. 

The histology of the condition had not yet been explained. Time appeared to be the only 
remedy. 

Mr. O. G. MORGAN said he had had a very similar case about three years ago in an adult ; 
there was the same sharply demarcated edge. One eye became blind, and the cornea was 
quite opaque: in the other eye there was only half vision. Tuberculin had been tried, and 
from that time all the inflammatory reaction had disappeared. The opacity had not 
increased at all, and the patient now had about one-fourth sector of the cornea clear, and 
through this she was able to see. 

Mr. E. TREACHER COLLINS said that the drawing gave him the impression that the 
condition was epithelioma. He advised the shaving off a piece and having it examined under 
the microscope. 

Mr. A. C. HUDSON said that the patient was obviously a congenital syphilitic ; he suggested 
that the condition might be a very atypical syphilitic keratitis, amenable to antisyphilitic 
treatment. 


Optic Atrophy following Retrobulbar Neuritis. 
By Humporey NEAME, F.R.C.S. 


PATIENT, H. F., male, aged 17. 

May, 1927.—History of from seven to ten days’ failing sight. Unable to read a 
paper the last few days (previously a great reader). No pain or discomfort on 
moving the eyes. Vision gs, right = left. Hypermetropia, 2-5 D., right and left. 
No improvement of vision with spheres. Loss of colour perception in centre and 
upper portion of each field (object, 1 em. X 2 cm., red). Admitted to hospital. 

June 1, 1927.—Examination of ear, nose and throat revealed sepsis of both 
tonsils. X-ray examination of sella turcica revealed nothing abnormal. Treatment : 
test, purging, diaphoresis. No improvement. 

July 20, 1927.—Throat much cleaner : (report by aural surgeon). The optic discs 
on admission and on first examination were somewhat prominent and were regarded 
as of the hypermetropic type. They were of heightened colour and with a slightly 
ill-defined margin. No change was detected in the discs during two and a half 
months. Investigations by a psycho-therapeutist revealed a history suggestive 
of possible functional disturbance. 

October, 1927.—V. R.: hand movements; V. L.: doubtful hand movements. 
Definite temporal pallor in both dises with discrete disc margins. The prominence of 
the nasal portion of the disc had entirely subsided. Arteries were narrowed. 

I shall be glad of advice, opinions, or experiences with a view to further treatment. 
It is four or five months since failure of vision commenced, and now there is some 
optic atrophy. 

Discussion.—Mr. MALCOLM HEPBURN said that possibly this was the beginning of 
disseminated sclerosis. He had had a similar case in which other paralytic symptoms had 
developed later. 

Mr. GRAY CLEGG said that two or three days ago he saw asimilar case in which there had 
been inflammation of the optic nerve head and retina some months previously. That 
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had now subsided, and the patient was left with a large central scotoma. In that case there 
had been some nasal trouble on account of which a rhinologist had operated. It was the 
first case he had seen in which a kind of retrobulbar neuritis was associated with a nasal 
condition. 

Mr. MORGAN said that against the idea just expressed was the fact that there was a 
six months’ history, whereas cases of the kind described recovered ; within a week or two the 
worse eye usually began to improve. He had wondered whether this could have been Leber’s 
atrophy. He could not ascertain a history of anything of the kind in other members of the 
family. 

Dr. A. J. BALLANTYNE said that a case of this kind had been described by Reenne as retro- 
bulbar neuritis at the junction of the chiasma with the optic nerves. It was impossible to say 
what was the situation of the lesion, but the history of this case suggested that the paths of 
both nerves were involved. 


Orbital Tumour Secondary to Spheroidal-celled Carcinoma 
of Breast. 


By Rosa Forp, M.B. 


PATIENT, female, aged 58, had a radical amputation of the left breast in 
July, 1924. 

December, 1926.—-During a period of six weeks the right eyelids became swollen 
at night, and a swelling was noticed above the eyeball in the roof of the orbit, with 
slight ptosis. X-ray examination showed a honeycomb effect on the posterior wall 
of the orbit and base of cranium between the orbit and the sphenoidal sinus. 

This condition remained unchanged until July, 1927, when the ptosis increased, 
and now there is closure of the lid, which is cedematous, marked proptosis, and 
displacement of the eyeball downwards and outwards. There is no pain, and the 
fundus is normal, except for some fullness of the veins, but vision is reduced 
from ~ to 7's. She has frequent attacks of vomiting, but her general condition 
is good. There are secondary recurrences in the skin and glands of the hilum of 
the lung. 

I think the condition is rare, and I shall be glad of opinions as to the effect of 
treatment by radium in such cases. 

Mr. GRAY CLEGG said that the insertion of a tube of radium might be of service; he had 
had cases in which cure had followed that treatment. 


Subconjunctival Cyst. 
By A. C. Hupson, F.R.C.S. 


PATIENT, male, aged 4. 

History.—Prominence of right upper lid noticed some weeks. No history of 
injury. 

On Examination.—Cystic swelling beneath conjunctiva of right eye at upper 
limbus, bounded below by the corneal margin. The horizontal diameter is rather less 
than that of the cornea, the vertical diameter being about 5mm. In the outer part 
of the cyst are two areas where the anterior wall of the cyst appears thinner than 
elsewhere, these areas being separated from one another by a strand of tissue 
resembling attenuated sclerotic. The vessels of the conjunctiva overlying the cyst 
are somewhat congested. The eye is in other respects normal. 

Discussion.—Mr. HupsoN said that he had called the cyst “sub ”’-conjunctival as it 
certainly was not conjunctival and there appeared to be scleral tissue in the anterior wall. 
Possibilities which occurred to him were: implantation cyst; partial rupture of sclera at the 
angle of the anterior chamber ; hematoma; parasitic cyst. The swelling had not, however, 
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the well-defined contour of an implantation cyst, and in the case of a rupture he would have 
expected to find some distortion of the pupil. 

Mr. GRAY CLEGG asked whether there was increased transparency at the area concerned, 
in comparison with the rest of the sphere, as ascertained by transillumination. Had 
forceps been used at the delivery of the child? 

Mr. HUDSON said he was unable to answer these questions. He had suggested trans- 
illumination with the idea of elucidating the first point, but it was not considered practicable 
owing to the age of the child. 


Postscript.—It has subsequently been ascertained that birth was normal. 


Bilateral ‘‘ Macular Coloboma”’ in Mother and Son. 
By R. C. DAvENportT, F.R.C.S. 


THESE cases are shown in view of the interest of the occurrence of the lesion—the 
wtiology of which has lately been a matter of discussion—in two generations of a 
family. In both, the lesion is stated to date from birth. There is no family history bear- 
ing on the condition. In each case it is bilateral and symmetrical. In the mother it tends 
to the type of flat lesion profusely covered by pigment proliferation, in the son to the 
less pigmented excavated type. Both patients are capable of 3% vision and it is 
surprising how good use is made of this vision, the boy being above his standard in 
school. This is in keeping with the case reported by the President of this Section 
some months ago in which a boy with a similar lesion went through a school and 
college training with success and distinction. 

The only comment I would make in regard to xtiology is to suggest that a 
familial occurrence as in this instance seems much more readily explicable on the 
line of a congenital developmental defect than as the result of an inflammation in 
the choroid, either intra-uterine or early in post-natal life. 

The mother was a patient of Dr. Hugh Thompson some years ago, and it is with 
his permission that I am showing her. 

Discussion.—Mr. MALCOLM L. HEPBURN said that he protested against the use of the term 
‘ coloboma ”’ in connexion with these cases. In a coloboma of the choroid in any other part of 
the fundus a large white area was seen surrounded by a small narrow band of pigment 
indicating the place where the choroid ceased, and the white area was caused by the exposure 
of the sclera owing to the absence of the choroid. In the cases shown this evening there was 
definite pigment proliferation with scar tissue beneath it. This type of case had, he thought, 
been thoroughly discussed at a meeting of the Society last year. These patches must be 
regarded as of inflammatory origin. There was often a good deal of controversy regarding 
the pathology, whether caused by intra-uterine inflammation, or as a result of some failure 
of development, but there was no question of coloboma. 

There could not be proliferation of pigment from a choroid which did not exist. 

Mr. ERNEST CLARKE (President) said it might be wise to place the word “ coloboma’ 
within inverted commas, to prevent the assumption that the condition was what it in fact 
was not. The Germans implied. by their term, that there was a congenital absence of choroid. 
The present cases came under the two classes about which Miss Ida Mann had written in 
the Journal of Ophthalmology. 

Miss IDA MANN said she agreed with the President that the lesion in the case of the 
woman belonged to a deeply pigmented class of “coloboma” of the macula (probably 
occurring late in foetal life) whilst that in the boy was excavated and not so deeply pigmented. 
It was interesting to note that in neither case was there extensive failure of the choroid, large 
choroidal vessels being plainly visible in the patch in both cases. The white area in the boy 
was, she thought, scar tissue overlying the choroid, not sclerotic showing through it. The 
lesion bore no resemblance to any normal stage of development. 

Mr. E. TREACHER COLLINS quoted a case in support of the congenital origin of these gaps 
in the choroid. It was in the son of a medical man, and he had watched it for some years. 
The boy had a microphthalmic eye on one side, and in the other eye there was a patch 
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similar to those in Mr. Davenport’s cases. For a long time he (the speaker) had doubted 
whether it would be possible for the boy to receive any education, but he was able to read 
and was at present attending a public school, at which he was reported to be progressing satis- 
factorily, as was the patient in the case which the President had shown at a previous meeting. 

The PRESIDENT said that in his own case—to which Mr. Treacher Collins had referred—the 
young man had taken a degree in the Agricultural School at Cambridge, and was now practising 
farming. Vision was 3‘; in both eyes. He had been able to train the peripheral parts of the 
retina to perform the functions usually carried out by the centre. 


The Process of Retinal Differentiation in Man. 
By Ipa C. Mann, F.R.C.S. 


ABSTRACT. } 

THE paper forms a demonstration, illustrated by numerous examples from the 
developing eyes of a series of human embryos, of the stages of rearrangement which 
can be seen during the formation of the retinal nuclear layers from the undifferentiated 
neuro-epithelium of the wall of the optic cup. The earliest stage dealt with is that 
of a 4-5 mm. human embryo which shows in the inner wall of the optic cup a 
division into marginal and nuclear layers only. After this stage the first of the 
definitive cells to become recognizable are the ganglion cells which develop by 
migration of the innermost cells of the nuclear layer into the marginal layer. 
Further increment of cells taking place from the outer to the inner layers, a distinct 
zone can soon be recognized which is known as the inner neuroblastic zone, the 
remains of the original nuclear zone being now distinguishable as the outer neuroblastic 
zone. From these two neuroblastic zones the layers of the definitive retina are 
developed. From the inner neuroblastic zone are formed by differentiation the 
ganglion cells, the nuclet of the fibres of Miiller and the amacrine cells. These latter 
are separated from the outer neuroblastic layer by a narrow interval (wider in the 
area centralis), the transient fibre layer of Chiewitz. From the outer neuroblastic 
layer are formed the bi-polar nuclei, the nuclei of the rods and cones and the 
horizontal cells. Towards the end of development the transient fibre layer disappears 
and in consequence the layer of amacrine cells and of nuclei of fibres of Miiller fuses 
with the layer of bi-polar nuclei external to it to form the definitive inner nuclear 
layer. The internal molecular layer develops to separate this from the layer of 
ganglion cells. Later the external molecular layer develops and divides the original 
outer neuroblastic layer into two, namely an inner layer of bi-polar and horizontal 
cells and an outer layer of nuclei of rods and cones. 

The definitive inner nuclear layer is therefore a compound structure containing 
elements from both the original neuroblastic layers. 

The following scheme shows the process divided into stages as it can be observed 
in the human embryo. 
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Arthrodesis. 
PRESIDENT’S ADDRESS. 
By W. Row.eEy Bristow, F.R.C.S. 


I HAVE chosen arthrodesis as my subject because, looking back over the changes 
which have gradually evolved in bone and joint surgery since 1912, it seems to me 
that amongst the most noticeable of these changes both in this country and in 
America, is the frequent resort to arthrodesis. 

For the purposes of discussion it is necessary to classify in some rough way the 
indications for arthrodesis. These are: (1) pain, and (2) loss of function, with or 
without deformity. The pain and loss of function result most often from :— 

(1) Arthritis—Under this heading we include tuberculosis, and in considering 
the value of arthrodesing operations in the treatment of joint tuberculosis, we shall, 
[ imagine, meet with a marked divergence of opinion, and, I hope, a useful discussion. 

(2) Trawma; particularly in fractures involving joint surfaces and fracture 
dislocations in the lower limb. 

(3) Paralysis, usually resulting from anterior poliomyelitis, but sometimes also 
from peripheral nerve injury. 

As regards contra-indications, the one most often met with is fixation or loss of 
control of a neighbouring or corresponding joint. The influence of the age of the 
patient as a contra-indication is of interest. I shall suggest that fusion of the knee 
in tuberculosis of that joint is a reasonable procedure in children, and I do not 
believe that age plays the part it is supposed to play as a contra-indication to 
joint fusion. 

The whole question of the treatment of joint tuberculosis by operation must 
come under review. It has been the practice to treat all joint tuberculosis in 
children by conservative means, and only to resort to operation in the adult. 
We have believed that the results were good, and, in my experience, the end 
result of Pott’s disease treated by conservative means is satisfactory. Satisfactory, 
too, is the end result of tuberculosis of the small joints. But when we consider 
critically the true end results of tuberculosis of the knee or of the hip, we are struck 
by the fact that many of them are frankly bad. Out of fifty cases of tuberculous 
disease of the hip-joint, the femoral head was diseased and altered in forty-one, 
resulting in fibrous ankylosis, with sooner or later adduction deformity. Old cases 
from any clinic, treated well or ill, show this tendency, so it would seem that we 
should be wise to consider whether any other method is more encouraging. In other 
words, when the head is affected, should the hip be arthrodesed, and if so, by what 
method ? 

It is common experience that with tuberculosis, certainly in the active stage, 
the ordinary intra-articular arthrodesis fails to give bone fusion. We are, I believe, 
all agreed upon this point, and the experience of the American and Continental 
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surgeons is the same as ours; but the various methods of extra-articular arthrodesis 
do result in hip fusion. 

If the end results of tuberculosis of the hip, treated conservatively, are poor, 
what are we to say of the knee? A common story is well illustrated by the 
following case report. A small boy was under treatment from June, 1921, to 
September, 1922, in the country hospital. He was then discharged with the disease 
quiescent, wearing a caliper and attending the out-patient department. The knee 
remained apparently cured for three years, and then in 1925 there was renewed 
activity, and in the skiagram the bone for the first time showed evidence of 
involvement. This knee we arthrodesed—the patient's age being 7—and I suggest 
that in tuberculosis of the knee-joint in children, when the bone is affected, 
arthrodesis should be considered. It may be that we should go farther and not wait 
for bone involvement in proved tuberculosis of the knee-joint. 

In an old tuberculous hip with deformity and fibrous ankylosis we prefer to 
attack the joint itself, and arthrodese in preference to doing an osteotomy, because 
in our experience the deformity corrected by osteotomy relapses. 

We have had no trouble from attacking the diseased area with one exception, 
that of a girl with a fibrous ankylosis (possibly the aftermath of a pyogenic and not 
a tuberculous arthritis); severe sepsis followed within a few days of the operation 
but the wound healed in a month and bony ankylosis resulted. We have met with 
sinuses after operating on knees, but these have cleared up and given no permanent 
trouble. 

This digression on surgical tuberculosis arose from a consideration of the age of 
the patient as a usually accepted contra-indication to arthrodesis, which cannot, 
in my opinion, be allowed to stand. 

There are two different procedures, which are termed the intra- and extra-articular 
methods of attempting to obtain joint fusion; and I would at once disarm criticism 
by saying that the so-called extra-articular method is not truly outside the joint, and 
that the capsule is opened. In the knea and ankle, and in most joints, it suffices to 
“raw” the bone ends and fix them in accurate contact; but in the hip the intra- 
articular method is liable to fail, and with tuberculosis for practical purposes always 
fails. 

The extra-articular arthrodesis of the hip is a recent innovation. The procedure 
which most appeals to me is that devised by Hibbs of New York, who may fairly 
claim to be the pioneer. The method which he practises is the transplantation of the 
anterior two-thirds of the trochanter, together with about 2 in. of the cortical 
bone of the femoral shaft. This bone graft is pedunculated and left with the upper 
part of the trochanter attached by periosteum, and the free end—that taken from the 
femoral shaft—is laid along the superior surface of the neck of the femur bared for its 
reception, and firmly wedged into a groove cut in the ileum above the acetabular rim. 
Hibbs showed me a large number of patients whose hips he had fused by this 
method. The hips were firmly fused by bone. 

I saw Allison, in Boston, arthrodese a hip by the extra-articular method, using 
a free graft taken from the tibia. 

Whatever views we may hold as to whether the operation is frequently called for 
or not, we shall all agree that there are occasions when it is necessary to fix the hip. 

The use of arthrodesis in the treatment of painful joints following fractures, needs 
to be emphasized. I am myself convinced that arthrodesis of the ankle is the best 
procedure to adopt in any old malunited ankle-joint fracture, when there is evidence 
of traumatic or mechanical arthritis. The severe disability following a fracture of the 
os calcis is generally admitted, and this is due to a mechanical arthritis of the 
sub-astragaloid joint. Wilson, of Boston, advocates immediate arthrodesis of the 
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sub-astragaloid joint for fracture of the os calcis. He has produced statistics proving 
that the results are better than by any other treatment. 

Arthrodesis of the spine is practised in America as the immediate treatment for 
crush fractures of the vertebrz; and arthrodesis of the iumbo-sacral joint for low 
backache, and by some arthrodesis of the sacro-iliac joint, are becoming popular ; 
Smith-Petersen’s technique would seem to ensure fusion of this joint. 

In spinal fusion the operation devised by Hibbs is the operation of choice. He 
lays great stress on the careful saving of the periosteum, and relies on this structure 
to form new bone. He peels it off with care, taking perhaps the outer layer of 
compact bone with it if it does not strip easily. 

The size and importance of a joint are not necessarily the only factors which 
govern our decision. I saw this year a patient with a chip fracture of the pbalanx 
of a ring finger with mechanical arthritis of the inter-phalangeal joint. After fusing 
this joint in slight flexion, the pain disappeared, and all disability was lost. 

I have never myself seen the necessity to fix either end of the clavicle for 
recurrent dislocation of the acromio- or sterno-clavicular joints. 

When considering the part arthrodesis is to play in the treatment of chronic 
painful arthritis of the hip, it must be emphasized that severe pain, with or without 
crippling deformity, is the symptom which makes one advise operation. Imagine that 
symptomatic treatment has been tried and has failed : does operation on the hip offer 
hope of relief from pain, and if so what operative attack is best suited to the needs of 
the particular patient and the particular hip? We have attempted to arthrodese the 
hip-joints in about thirty cases. Pain can be relieved, although the hip does not 
always arthrodese, for the operation may result in a short, fibrous ankylosis. The 
operation is useful, but there are certain considerations which have made us try out 
the operation of reconstruction, leaving a movable joint. We used to practise the 
operation devised by Whitman, but we now try what is a more simple procedure, and 
the results are fairly good. 

The treatment of paralytic deformities, by joint fusion, dates back many years, 
but the great change which has taken place is in the treatment of the paralytic 
deformities of the foot. We owe to Dunn, in this country, the modern operation of 
midtarsal sub-astragaloid arthrodesis—and the American surgeons favour a similar 
operation, devised independently about the same time by Hoke. Dunn’s operation 
has stood the test of time and gives a good functioning foot. In many paralytic 
deformities of the foot this operation must be combined with tendon transplantation 
to avoid recurrence of deformity by unbalanced muscular action. 


(Mr. Bristow then showed a series of slides illustrating the points of his paper.. 


Discussion.—Mr. R. C. ELMSLIE said that about seventeen years ago he had collected 
records of a large number of cases of old excision of the knee, as the procedure was then 
called—cases in which a tuberculcus knee had been excised as a short-cut to treatment and 
to secure early ankylosis. The operations had been performed by many surgeons in a variety 
of institutions, and the end—ankylosis—had been achieved, but in a large proportion of these 
cases there was severe deformity due to two factors: (1) Interference with growth, and (2) 
bending of the bone at the point of fusion. Mr. Bristow seemed to assume that interference 
with growth would only occur if one interfered with the epiphyseal discs at the time of 
operating. His own view, however, was that one might interfere with growth by venturing 
even approximately close to those discs. The bending of the bone at the point might, it was 
said, be prevented by adequate after-treatment and by the provision of a support. The risk, 
however, was that if surgeons returned to the advocacy of fusion of tuberculous knees as a 
method of cure, fusion of tuberculous knees would be carried out on the same principle as 
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that on which certain surgeons in the past had performed excision of tuberculous knees, 
namely, because it was the easiest and simplest treatment, not necessarily because it was the 
correct treatment. He himself had once remonstrated with a surgeon for excising a 
tuberculous knee in a young child who had not had very long treatment. The reply had 
been: ‘“ What were we todo? There was the child lying in bed month after month, and we 
had to do something.”’ That, he contended, was not the light in which to regard a bony 
ankylosis, namely, as the best treatment of tuberculous bone. Let surgeons perform 
ankylosis, but let them take precautions, and not preach that it was the one method of 
treating tuberculous knees. He emphasized this because there was the risk that it might be 
regarded as a routine operation, and be carried out by the man who was an operator and not 
a surgeon, and without the necessary care as to both preliminary and after-treatment. Thus 
we should return back to the stage at which the whole procedure came into disrepute, just as 
excision of the knee did, owing to wrong treatment and inadequate after-treatment—children 
being taken into hospital, operated upon, and sent out again six weeks afterwards, with no 
subsequent care, as if the operation was the one process for cure. These arthrodeses for 
tubercle must be placed in their proper position as methods of internal fixation, not as 
methods of cure of the disease. These remarks were intended as a criticism not of the 
method, but of the way in which the method was actually employed. 

Our experience of the various forms of extra-articular arthrodesis in this country was yet 
to come. What impressed him in regard to Hibbs’ method of extra-articular treatment was 
that it was not “extra-articular”’ in any sense, and he did not see how it could be employed 
without opening up the area of the tuberculous disease. He would like to ask Mr. Bristow 
whether at the operation he saw diseased tuberculous tissue, and whether he felt that his 
graft was lying on bone, in which tubercle bacilli were present. It was a very important 
point, and one which should be borne in mind. The other method which was mentioned, taking 
a graft from the tibia to put into the ilium, was more definitely extra-articular, and was 
therefore preferable as a method of arthrodesing a tuberculous hip when the disease was not 
actually dominant. 


Dr. GORDON PUGH said that until recent years the majority of cases of tuberculosis of the 
hip did not come under adequate conservative treatment until the disease was well advanced. 
When there was unstable fibrous ankylosis or when the great trochanter was displaced 
upwards by absorption of the femoral head or wandering of the acetabulum, deformity was 
practically certain to occur when appliances were discontinued, even though the limb had 
been drawn into good position before the patient left hospital. In these cases extra-articular 
arthrodesis appeared to have a definite field of usefulness. Up to two years ago he had 
regarded the hip as quite the most unsatisfactory site of tuberculous joint disease from 
the point of view of the final results of treatment. Since that time the results at Carshalton 
had been changed in a remarkable way by two circumstances. Arrangements had been 
made by which cases could be admitted from the out-patient departments of hospitals 
immediately the diagnosis was made, and, secondly, the really totally ineffective method of 
weight-can traction had been abandoned in favour of what he had described in his Presidential] 
Address last year as “traction by suspension.” He had used this method for just over two 
years and, so far as could be foretold now, the majority of the patients treated by it from an 
early stage would eventually have almost a complete return of function in the affected joint 
provided this was not prematurely called upon to bear weight. When the advantage of this 
simple method and the urgency of constitutional treatment were generally appreciated, the 
need for arthrodesis, he thought, would seldom occur. 


Mr. G. R. GIRDLESTONE said that so far as he knew, the President’s remarks were 
unimpeachable, except when he dealt with tuberculosis, and even in regard to that he (the 
speaker) went a great way with him, though he was even further in agreement with 
Mr. Elmslie and Dr. Pugh. It could not be too strongly emphasized that there was no 
short-cut to the treatment of surgical tuberculosis; anything which reduced the stay of a 
child in a country hospital, however perfectly it stabilized the affected joint, was likely 
to prove an unkindness in the end. The tuberculosis had affected the glands as well as the 
joint, so obviously and acutely involved, and those glands were “ grumbling.” Mr. Elmslie’s 
point as to the danger of associating tuberculosis of a joint with an operation for its cure was 
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an important one. A paper had been published two years previously by Sir William Wheeler, 
in the Practitioner, bearing the interesting title ‘Spinal Fixation as Part of the Conservative 
Treatment of Spinal Tuberculosis.” Any operation for fusion of a tuberculous joint should 
only be considered as a part of conservative treatment, a form of splintage to the joint which, 
if the disease was not far advanced, might help the joint to become well and to remain well in 
a good position. Perhaps it should be performed only on cases in which, at the end of 
conservative treatment radiograms showed much imperfectly healed bone, a joint already 
destroyed, which would continue to flex and adduct, and cause trouble later on. There was 
much to be said in favour of fusion of the hip joint at the end of conservative treatment. 
He had now been studying the matter for some time, from radiograms from cases of children 
who had been discharged from the Royal Sea Bathing Hospital at Margate, and from the 
Hospital at Ascot. There is no reason for their being discharged except because of supposed 
cure of the disease. There were two classes of cases: those in which the head of the femur 
and the acetabulum were not markedly diseased ; in these there was fairly free movement 
and every prospect of complete cure; and there were those in which the head and the 
acetabulum were extensively diseased; in these the radiogram revealed an unpleasant state 
of affairs, one which, he thought, would be made much safer by a fusion operation. He would 
employ it only at the end of treatment, and then only when the joint had limited movement 
and the radiograms showed considerable diseased bone. 


Mr. W. H. TRETHOWAN said Mr. Bristow, unwittingly perhaps, had stated the present 
position of orthopedic surgery. Reconstruction operations, whether on bone or by tendon 
transplantation, were disappointing, and the arthrodesis seemed to be the only mainstay left 
in orthopedic surgery. No one had been keener than he on reconstruction operations, but he 
was despairing of them because all joint cases returned; every joint which had sustained 
anything beyond the least trauma or infection seemed to be ruined inevitably. They would 
come back, if not in adolescence, at adult age, with pain, all requiring in the end to be 
plucked out.” 

He did not quite gather under what circumstances the President would arthrodese a hip- 
joint, or when he would conserve it by the method of Whitman. He thought that the patients 
whose joints the President had conserved and treated by the Whitman process would come 
back; time seemed to be wasted by performing Whitman’s operation; one might as well 
arthrodese from the first. He had tried the “ mushroom” operation, in which one shaved 
off the whole head of the femur le.ving only the central portion of the neck. It was really 
only a glorification of the chylotomy operation, and he had now no use for it. The small 
neck would not withstand the weight of the body, it would spread out and shorten by half an 
inch and the stump would rise to the upper part of the acetabulum. The joint would be 
neither movable nor fixed, and an adduction deformity would develop. 

It was interesting to hear tuberculosis experts contending and yet it was sad. It was said 
that this and that must not be done because there was the risk that fools might do it; one 
must not set up a high ideal of practice because others might do it wrong. That was bad. 
There was much in keeping a knee straight after excision but he thought Mr. Bristow would 
be one of the first to admit that there was far less trouble in keeping the knee straight than in 
curing them by conservative means. He found himself excising tuberculous knees at 
increasingly earlier stages. The fourth phase had now been entered, namely the second 
operative phase, and probably there would now be less trouble in keeping these knees 
straight in hospitals. 


Mr. NAUGHTON DUNN said that arthrodesis of the posterior are of the vertebra after 
crush fracture did not always necessarily relieve pain, and that the one thing which should 
be done before deciding on the operation was to fix the spine for a week or two, and if it was 
found that such fixation relieved the patient from his pain, one could safely proceed to an 
arthrodesing operation, and the result would probably be satisfactory. 

\ type of case, which had not been mentioned, but in which arthrodesis was very 
valuable, was Charcot’s disease. It used to be suggested that ankylosis did not follow 
excision of the joint affected by Charcot’s disease. In this disease he had had good results 
from arthrodesis, particularly in the knee-joint, and sometimes in the ankle. It certainly 
stabilized the limb, and it relieved the pain which was not infrequent in those cases. 
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Mr. ALAN H. Topp said that the value of arthrodesis, in cases of flail shoulder, should be 
made known more widely amongst the profession. The operation, though regularly practised 
by orthopedic specialists, was not nearly as well known as it ought to be. Perhaps it had 
rather fallen into disfavour, too, amongst surgeons who had only tried it a few times, because 
their results had been poor. It was necessary to keep the limb in a position of rectangular 
abduction for a long time; in these cases, the bones and soft parts were always atrophied, 
and this, together with the lack of muscular action, resulted in there being practically no 
stimulus to bone-formation. Even when the callus formed, it was soft, and one must 
remember that it had to support the weight of the whole limb. Most of the unsuccessful 
cases were spoiled through a slow sagging-down of the arm, after it was taken off the splint; 
it was necessary to keep the limb in rectangular abduction for many months—certainly for 
eight or nine months, and possibly longer. 

He was in favour of a fusion-operation, performed upon the spinous processes, in those 
cases of crush fracture of the bodies of the vertebre in which aching persisted even after a 
prolonged period of recumbency, followed by the wearing of a well-designed brace for a year 
or more. 

As regards operation in tuberculous arthritis, the question of the risk of activating a 
latent tuberculous focus should be settled, once for all. They had all heard of instances in 
which operation, in cases believed to have long been in the quiescent stage, had resulted in 
activation of the disease, meningitis, and death. The old fear of attacking an area of bone 
that had formerly been tuberculous must have had some foundation. How great, in fact, 
was this risk? Was it prohibitive, or was it a risk worth taking? The American surgeons 
seemed to have some fear of the area of former infection, for they deliberately avoided it, and 
aimed at an arthrodesis that was as extra-articular as possible. He thought it would be a 
great advantage if every member of the Section were to present statistics of a complete series 
of cases of operations, so that the actual risk might be assessed. Until this bogey was laid, 
the operation of arthredesis for tuberculous arthritis would never win the confidence of the 
profession. 


Mr. H. A. T. FAIRBANK said that he could endorse Mr. Dunn’s opinion as to the 
advantage of arthrodesing joints in cases of Charcot’s disease, which was an excellent and 
satisfactory procedure in selected cases. 

He understood the President to say that he had not arthrodesed the acromio-clavicular 
joint, as it was rarely necessary to do so. That was a view from which he persona'ly 
dissented, as he had performed a certain number of these operations, and the results had 
entirely satisfied him. The indications seemed to be pain and a slipping of the joint, which 
interfered with the playing of games. He had removed the cartilage, and had found it 
difficult to get the bones together. He had, therefore, used wire, also kangaroo tendon, and 
had obtained satisfactory results from both methods. Not long ago two hospital patients 
had come to show him the results in their cases, and in both, these were satisfactory. One, 
an old man, not very active, had almost complete movement, and the wire was intact. The 
other was a football player who had broken the wire, but it had lasted sufficiently long to 
give a good firm joint which weuld not slip. And a case in which kangaroo tendon was 
used had proved entirely satisfactory, so that lawn tennis could be played. Li? 


The PRESIDENT, in reply, said he held no brief for arthrodesis of the acromio- or sterno- 
clavicular joint. He based his opinion on the results of physical treatment in a considerable 
number of patients, mostly athletes. He knew one man who had ridden on the Grand 
National racecourse after both acromio-clavicular joints had been dislocated. And he saw 
last year a man with recurrent dislocation of the sterno-clavicular joint who still played first- 
class football in London. That experience, and others of similar nature, convinced him that 
the operation could not often be necessary. 

Mr. Todd had said that American surgeons were attempting the extra-articular method of 
arthrodesis because they were afraid of entering tubercular foci. His own impression was 
that they did so because they knew they were bound to fail on the hip-joint if they used the 
intra-articular method. Mr. Hibbs had told him that he had had cases in which sinuses 
had followed oyeration, and he himself had had sinuses, in the knee and hip, but they 
had healed without trouble. He had not had a case in which miliary tuberculosis had 
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followed operation, but recently he had seen a specimen of the knee-joint of a child who had 
been in a country hospital suffering from a tuberculous knee, and who was apparently cured. 
The child was brought to hospital because of the sudden onset of a temperature and loss of 
use in the leg, and died three days later from miliary tuberculosis. If an operation had been 
performed, the death would most probably have been attributed to it. He had not himself 
experienced trouble from that point of view. 

He agreed with what Mr. Dunn said about crush fractures. The patient whom he had 
just shown had been tossed by a bull, and was brought into hospital with a very severe pain in 
the back, accompanied by scoliosis. He was put at rest in bed for ten days; the pain was 
relieved, and the spine became straight. He agreed that before deciding on the stabilizing 
treatment of crush fractures, one should see whether rest relieved the pain. 

He was not aware that one could, with certainty, arthrodese a “ Charcot joint.” He had 
tried on several occasions, but had failed to get bony union, although as a result of the operation, 
the joint was sufficiently stabilized to be controlled by an apparatus. He would be glad if 
successful results from this method of treating these joints could be shown to Members of the 
Section. 

Some means of relieving pain must be found in cases of arthritis of the hip when the same 
knee or the opposite hip was also affected. It was for such patients that he was trying the 
operation of reconstruction. He did not suggest that it had reached finality. In Baltimore, 
aer had shown him a considerable number of cases in many of which the operation had 
been performed some years previously. Whitman had been doing it for some time past, 
and in many American clinics the results were expected to be fairly good. His own cases 
dated back five or six years, and up to the present the patients had not retrogressed ; their pain 
had been relieved, and they could get about reasonably well; certainly they were now better 
than they had been before. 

On the question of tuberculosis, he thought the best way to reply to criticisms would be to 
re-read a paragraph of his paper : 

“T would not have you think I am advocating wholesale operating in tuberculous joints 
in children, or implying that conservative treatment by rest in hospital is a failure. But 
[ do think that there is a type of joint, generally the knee or hip, which fails to respond to 
conservative methods. We should not be blind partisans of one form of treatment, but keep 
an open mind and adopt what we believe to be the appropriate treatment for each patient. 
If we do this, we shall find that in many cases a stage is reached when fusion treatment of 
the affected joint will be the best treatment.” 

He always taught students that they must regard every patient with a tuberculous joint 
us one who was suffering from tuberculosis with a local manifestation in a certain joint; and 
he insisted that they should first treat the patient and then treat the joint. But what he had 
suggested in his paper was that all was not well with the end-results of the treatment 
of tuberculosis, and that, therefore, it behoved orthopedic surgeons to see if there was not a 
better way of dealing with certain of these deformities. In connexion with some of the 
skiagrams exhibited, he might mention that he had treated the patients in a country hospital 
for two years, and had watched them three, four or five years as out-patients before operating 
on them. He did not advocate that cases of surgical tuberculosis should be rushed into 
hospital, operated upon, and rushed out. But he did not think surgeons were doing their 
best by being partisans of conservatism, and keeping patients in tuberculosis hospitals to 
which no competent operating surgeon was attached, because, in many cases, the stage was 
reached when arthrodesis, or internal fixation, would succeed as the real basis of treatment. 
He showed three or four radiograms of knee-joints which had been arthrodesed, and 
the operator had kept so far from the growth disc that he would be surprised if the growth of 
the patients would be found to have been interfered with. He knew that flexion deformity at 
the epiphysial line would occur if it were not safeguarded ; but it was easier to prevent this 
deformity with a light back splint than to keep the patient recumbent in a Thomas or similar 
splint. 
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[October 28, 1927.] 
The Epidemic Constitution. 
By E. W. Goopatt, O.B.E., M.D. 


RECENT years have seen the revival of an old doctrine which had, apparently, 
died out in this country not long after the middle of last century. I do not 
remember ever to have heard it discussed—or even mentioned—by any of my teachers 
when I was a medical student in the eighties, even though I received the education 
which enabled me to qualify for my profession in the large medical school which 
had, some thirty-odd years earlier, furnished from amongst its staff the first 
president, Dr. Benjamin Guy Babington, and the first treasurer, Dr. Thomas 
Addison, of the Epidemiological Society of London. Dr. Babington was also the 
translator into English of Hecker’s “ Epidemics of the Middle Ages.” He must 
have been acquainted with the doctrine, as must also have been many of his 
successors at Guy's. Curiously enough, the doctrine was never seriously discussed 
at any meeting of the Epidemiological Society, so far as I can ascertain by reference 
to its Transactions; though it was referred to by Inspector-General Robert 
Lawson, at one time president of the Society, in two separate papers, the first of 
which was read on May 4, 1863, and the second on March 11, 1874. A successor of 
Dr. Lawson in the presidential chair, Dr. J. F. Payne, in his inaugural address 
delivered on November 15, 1893, expressed himself as being “ very sceptical as to 
the reality of any such phenomena” as the epidemic constitution and its effects. 
In so doing he followed the opinion held by that great clinical physician, Sir William 
Jenner, forty years earlier. From the leading text-books of medicine in vogue in the 
seventies and eighties I find that accounts of or references to the doctrine disappeared 
during the latter decade. Sir Thomas Watson apparently adhered to it in 1871, as 
did Dr. William Aitken in 1874. Dr. F. T. Roberts in 1877 dismisses it as a ‘mere 
hypothesis.” Dr. J. 8. Bristowe in 1884 refers to it under the heading “ Predisposing 
Cause of Diseases.’’ While he definitely rejects Sydenham’s idea that the constitution 
could impress its characters on diseases concurrent with the principal epidemic 
disease, he goes on to state that “‘ nevertheless, it must be admitted that there is 
something remarkable, if not inexplicable, in the way in which diseases (not 
contagious or miasmatie only, but simply inflammatory also) become at irregularly 
recurring intervals prevalent in a high degree over wide areas. In this qualified 
sense the expression ‘epidemic constitution’ is still not infrequently, and may on 
the whole be conveniently, employed.”” This reference to the doctrine is the last that 
I have been able to find in British text-books of medicine, but a belief in it 
survived in France at least till 1896, as a reference to Sarda’s book on general 
pathology will show. 

I suppose that the principal reason for the decay of the doctrine in our country 
was the growth of the belief in the germ-theory of infectious diseases. The results, 
too, of the epidemiological inquiries which were initiated by the Privy Council and 
the Local Government Board and carried out by the Government officials in a 
number of brilliant investigations, were not such as to favour the doctrine, which 
savoured, moreover, too much of the mysterious to suit the mid-Victorian scientific 
mind. Lately, however, it has been resuscitated, and by no less distinguished 
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epidemiologists than Sir William Hamer and Dr. F. G. Crookshank. The revival of 
the teaching, at first confined to books and papers on epidemiological subjects, is now 
to be observed in official reports. I notice an acceptance of the ‘ epidemic 
constitution’ as a fact in respect of influenza in the Annual Report of the Chief 
Medical Officer of the Ministry of Health for 1925. It behoves, therefore, those of 
us who are interested in the behaviour of diseases in the mass, to inquire what is 
meant by the doctrine of the “epidemic constitution.’ 

First, then, as regards its origin. We owe the particular combination of words, 
“epidemic constitution,” to Sydenham, who introduced it into what was really the 
third and much enlarged edition of his ‘ Observationes Medice,” published in 1676. 
In this book the doctrine of the “ epidemic constitution ” is discussed. But Sydenham 
undoubtedly derived the word ‘ constitution,’ without the adjective ‘epidemic,’ and to 
a certain extent the conception of what the constitution is, from Hippocrates. It is 
necessary, therefore, to say a word or two as to what Hippocrates meant by 
‘constitution.’ Before I do so, however, I think it desirable to clear away an error 
into which it seems to me that certain modern writers have fallen in respect of the 
view held by Hippocrates—for by that one name I shall for convenience speak of the 
several writers of the treatises ascribed to the Greek physician—as to the causes 
of epidemics. That uncompromising opponent of the germ theory of disease and of 
the modern doctrine of contagion, Dr. John Parkin, wrote in 1880 that Hippocrates 
ascribed epidemics “to a something divine—to theion—or to some unknown and 
inexplicable cause” ; and Dr. F. G. Crookshank, in 1922, told us that “a particular 
cosmic dispensation or conjunction—the quid divinum of Hippocrates—exerts an 
influence which, ex hypothesi, is repeated at secular intervals.’”’ Now I venture to 
assert that the statements of these two writers are quite wrong as an interpretation 
of TO Oetov, the “something divine,” of Hippocrates, in respect of its relation to 
epidemic disease. The passages bearing on the subject occur in the treatises 
““ Prognostics,” “ On the Sacred Disease,’ and “ On Airs, Waters and Places.” In the 
first of these passages the writer states that it is necessary to know the nature (@vavs) 
of such affections [he is referring to acute diseases}, how far they are above the 
powers of the constitution (T@v cwpaTwy), and, moreover, if there be anything 
divine in the diseases, and to learn a foreknowledge of this also.”” He asks a question, 
which is not answered in the “ Prognostics.’’ But it is answered in the two other 
treatises, and especially in that ‘On the Sacred Disease,” and it is answered most 
clearly and forcibly in the negative. The relevant passages are too long to quote here. 
Briefly the argument is that if the impotence of the Scythians and epilepsy are 
diseases of directly divine origin, so also are all other diseases. This conclusion, 
of course, his opponents would not have agreed to, because for purposes of their own 
they singled out epilepsy as being of divine origin. “No,” says Hippocrates, 
‘“ epilepsy, like all other diseases, has natural origins,’ which he discusses. One of 
these was a certain change in weather conditions, ‘when the south wind quickly 
succeeds to northern breezes.’’ It may be objected that Hippocrates is writing only 
of one disease and its causes, and that his rejection of a divine origin for epilepsy is 
not to be taken as a rejection also of a like origin for epidemic diseases. But, as will 
be shown presently, epidemic diseases are, according to him, subject to the causative 
influence of the weather; and I think I may fairly reply that, from the trend of his 
arguments, when Hippocrates denies a divine origin in the cases of the impotence of 
the Scythians and of epilepsy, he denies it also for all other diseases. ‘To Oetov js 
not a cause of and has no influence on either diseases or epidemics. 

Amongst the natural causes of many diseases, weather conditions are of first 
importance. Hence arose the doctrine of the ‘ constitution,’ the constitution, that is, 
of the season. Nowadays we talk of a person’s constitution and not of the 
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constitution of his surroundings. The Greek word used by Hippocrates is atdotaots. 
In one passage, at any rate, Hippocrates uses this word of diseases and writes of the 
“ constitution of the ardent fevers,’’ by which he means their whole course as shown 
by the symptoms. In reading translations one has to be cautious. The English 
word “constitution ’’ has several meanings. Adams, in his English rendering of the 
writings attributed to Hippocrates, uses it not only to express the word catactacts 
but often also the word vets. He also employs it where the Greek physician is 
content with a substantive or adjective indicative of the character of a disease, and 
he even uses it to translate the word c@va. Now ¢vers is used of a person, as in 
the passage I have quoted above from the “ Prognostics,”’ or in the sentence in which 
it is stated concerning certain sick persons that in them “the constitution inclined 
to the phthisical.”” So far as I am able to appreciate his writings from an English 
translation, Hippocrates was particular in his choice of words—a successful writer 
of aphorisms could hardly be otherwise, and when he wrote ¢vats he did not mean 
xataotacts. According to Liddell and Scott xatdoracis means the settling, 
appointing or establishing of a thing, while ¢¥o¢s means the nature, inborn quality, 
property or constitution of a thing. I take it, therefore, that when Hippocrates writes of 
the KaTaoTacts of a season he means the state brought about by the concurrence of 
certain weather conditions. In the treatises entitled “The First and Third Books of 
the Epidemics,’ Hippocrates records the weather conditions over certain periods 
of time and then describes the diseases which occurred during those periods. Thus 
the constitution during which the epidemic of mumps broke out in Thasos was 
inclined to be southerly ’’; the winds were mostly southerly and moderate and the 
winter was mild. In the book “On Airs, Waters, and Place,” the influences of the 
soil, of water (marshes, lakes, rivers), and even of the stars, are also admitted 
amongst the causes of diseases. Beyond these comparatively simple observations 
Hippocrates did not venture. He invoked no mysterious agent to account either for 
diseases or for epidemics. The object of these observations, as he explains at the 
very beginning of the work to which I have just referred, is to enable the physician 
to foretell the occurrence of epidemics. It cannot be said, however, that Hippocrates 
arrived at any important results so far as epidemiology, in the modern sense of the 
word, is concerned. It is for the method of investigation which he originated that 
we owe him our thanks, the method of careful observation and recording of cases and 
their surroundings. Hippocrates was not, indeed, in possession of the materials for 
coming to definite conclusions concerning the causes of epidemics. The experience 
of one man is not sufficient nor is his life long enough for him unaided to collect the 
necessary evidence. We enjoy the results of the experience and observations of 
others, accumulated through many centuries, and especially through the last century. 
In the first aphorism Hippocrates shows that he recognized his limitations, as did 
Sydenham, centuries later, in a passage which recalls the first aphorism. 

Many, very many, centuries elapsed before any further attempt was made to offer 
an explanation of epidemics, for it cannot be said that Galen made any advance on 
the Hippocratic teaching on the subject. In 1546 Fracastor provided us with 
another instrument for research into the causes of epidemics, when he very clearly 
explained the modes by which infection could be spread ; but though he applied the 
doctrine of contagion, the essence of which he believed to be a living organism, 
to explain certain diseases which were epidemic, and though he lets fall two or three 
vague hints at certain epidemiological problems in his poem on syphilis, it can hardly 
be truthfully affirmed that to him is due any notable advance in our knowledge of 
the epidemic behaviour of diseases. Since the days of Hippocrates the doctrine had 
gradually grown that epidemics were due not merely to local telluric or atmospheric 
conditions, such as earthquakes and storms, nor to a pollution of the soil or air by 
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the decay on a large scale of animal or vegetable matter, nor even to the superadded 
influence of the stars and especially of the planets in conjunction, but to some secret 
and mysterious corruption of, or in, the atmosphere. 

The appeal of those physicians of the sixteenth and following centuries who paid 
attention to the causation of epidemics, to the influence of some mysterious change 
in the air, is an acknowledgment of their recognition that there was some factor, 
over and above the obvious influence of the weather, concerned in the genesis of an 
epidemic. When Sydenham, in 1676, expounded his doctrine of the ‘ epidemic 
constitution,’ he was but explaining and expanding the views of his more immediate 
predecessors. Sydenham, through his writings, made a great impression upon the 
minds of his successors, and it is almost entirely through him that the doctrine we 
are now discussing has survived to the present day. It is, therefore, necessary 
to ascertain, if possible, what he meant by the ‘epidemic constitution.’ I need not 
go into the subject at length, because it was discussed at a meeting of this Section 
only a few years ago. In as few words as possible, therefore, I will state what 
I believe to be Sydenham’s meaning. 

Sydenham divided the prevalent epidemic diseases into two groups, the 
‘ stationary,’ and the ‘intercurrent’ or ‘sporadic’ fevers. Of these the former 
group was the more important. The intercurrent fevers were dependent upon more 
or less obvious causes, such as the temperature of the air, the rainfall, and the 
prevalence of certain winds. The stationary fever depended upon the ‘ epidemic 
constitution,’ that is the constitution of the atmosphere. As there could be only 
one epidemic constitution in existence at a time, so there could be only one stationary 
fever in existence at a time. The duration of a stationary fever was variable. 
Sydenham recognized seven constitutions in his time, those of the intermittent 
fevers, plague, small-pox, dysentery, the comatose fever, the depuratory fever, and 
the new continued fever. The existing constitution not only determined what 
should be the stationary fever, but impressed its characters, which were manifest 
especially in the stationary fever, upon such intercurrent fevers, and even other 
diseases, as happened to be prevalent at the time. Thus during one period, 1667 to 
1669, the constitution was variolous, and so small-pox was the stationary fever. 
But amongst the intercurrents prevalent during that constitution was a certain 
continued fever, and, towards the end of the period, a diarrhcea also. In accordance 
with the doctrine both these diseases exhibited some of the features of small-pox, 
without, however, the eruption. Sydenham called the continued fever the ‘ variolous 
fever.’ As for the diarrhoea, he stated that it was the variolous fever “ turned inward 
upon the bowels.” 

Such, briefly, is Sydenham’s idea of the manner in which an epidemic constitution 
makes its presence felt, but when you come to inquire of him what he means by the 
term ‘epidemic constitution,’ you will find no definite answer, search his works as 
minutely as you will. It is a vague something, over and above the more or less 
obvious causes of disease; but its presence is necessary to bring about an epidemic, 
Sporadic cases of plague, for instance, might crop up from time to time, but unless a 
pestilential constitution of the air arose, there would be no epidemic of plague. 
I will not weary you with an account of Sydenham’s many references to the 
behaviour of this mysterious, epidemic factor; some of them are very curious. 
There is one, for instance, in which he states that the constitution can be shifted by 
the wind. 

It is principally on account of this doctrine that Sydenham is regarded by many 
writers as the father of modern epidemiology. There are those, however, who would 
assign that position to Fracastor or Ballonius. Fracastor’s claims I have referred 
to above. Guillaume de Baillou (Ballonius), who died in 1616, was a very acute 
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observer and sagacious physician, but he was a close follower of the Hippocratic 
method and did not advance our knowledge of epidemiology further than did the 
illustrious Greek. In only one passage in his book on epidemics does he reveal that 
he has any suspicion that something more than obvious weather conditions is 
concerned in the genesis of an epidemic. 

I have stated above that for some time before Sydenham it had been recognized 
that the influence of the weather alone was not sufficient in itself to account for the 
phenomena of epidemics, that there was a mysterious something above it, and that to 
this Sydenham gave the name of the ‘epidemic constitution’ and attempted to 
explain its action. His new points were that the nature of the constitution varied 
from time to time, that it determined the prevailing epidemic, and that at the same 
time it imprinted its characters on the concurrent minor epidemics and, indeed, on 
diseases also which were not necessarily epidemic. But the germ of these additions to 
the Hippocratic idea is to be found in a little work on fevers written by Galeazzo di 
Santa Sofia, of Padua, and published in 1514. In a chapter on the causes and signs 
of pestilential fever Galeazzo makes use of and defines three words—“ pestilentia,”’ 
 epidimia,” and “‘endimia.” “ Pestilentia’’ and “ epidimia” were occult corruptions 
of the air which were productive, the former of diseases of different kinds, the latter 
of diseases of the same kind, what we should now call epidemic diseases. 
“ Endimia”’ was an occult corruption of earth and water which gave rise to diseases 
of different kinds. I admit that Galeazzo’s exposition of these agencies is very brief 
and that his language and meaning are not of the clearest; but, so far as I 
understand him, his “ pestilentia’’ corresponds in some degree to Sydenham’s 
“epidemic constitution,’ and, what is an interesting point in this connexion, 
“ pestilentia’’ could impress its character upon the fevers which were described in 
Galeazzo’s time but were not “epidemic” or “endemic” in his sense—tertian and 
melancholic fever for instance. Apparently “epidimia” and “ endimia” had not this 
power. It appears to me to be surprising that Galeazzo’s views seem to have been 
lost sight of since they were again brought to light by Hecker in his book, “The 
Epidemics of the Middle Ages,’ which was published nearly a century ago. 

After Sydenham nothing more appears to have been done towards the elucidation 
of the epidemic constitution ; in fact, it was many years before any notable advance 
in our knowledge of epidemiology, in the proper sense of the word, was made. That, 
however, is another story. The epidemic constitution, if mentioned by any writer, 
was either accepted wholly or in part as a cause of epidemics, even though it could 
not be explained, or it was totally ignored or mentioned only to be definitely rejected. 
The recent revival of the doctrine compels us to turn for an explanation to the 
writings of its revivalists, of whom the most prominent are certainly Sir William 
Hamer and Dr. F. J. Crookshank. They have stated their views as to what is meant 
by the term ‘epidemic constitution’ briefly but quite clearly in the book entitled 
“Influenza,” edited by Dr. Crookshank and published in 1922. Dr. Crookshank tells us 
that ‘it is evident that by that term” (that is the term ‘epidemic constitution’) “ we 
really mean to imply all the correlated symptomatic disorders and their consequences 
manifested in a community or population during a period of time that is not 
arbitrarily selected, but has natural duration and limitation and during which 
prevalences and occurrences of distinctive nature arise.’ Now with all due deference 
to Dr. Crookshank I do not think that this definition carries us far towards what is 
really meant by an ‘epidemic constitution’ in Sydenham’s sense of the term. It 
refers only to what Sydenham meant by the stationary and intercurrent fevers, a 
prevalence of diseases brought about or influenced by the constitution but not the 
constitution itself. Definitions, however, are rarely adequate; they require much 
amplification. It is quite clear from a perusal of Dr. Crookshank’s writings in the 
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book from which I have just quoted, that the definition given above does not define 
what he really means by ‘epidemic constitution.’ If I understand him rightly, his 
view on the subject is much the same as Sydenham’s, and is consequently vague. 
Sir William Hamer walks hand in hand with Dr. Crookshank, and they are both of 
them looking for an explanation of epidemics to some single cause, “ telluric,” if you 
will, or possibly “cosmic,” an ultra-visible filter-passer, or some ultra-mundane 
agent. Both of these writers, who started as followers of Sydenham, have far 
outstripped their master, and have now set out in quest of the cause not only of an 
epidemic, but of the cause of the cause of an epidemic, the cause of the veritable 
epidemic constitution itself. 

In a paper, “ The Influenzal Constitution,” read at a recent meeting of this Section," 
Sir William Hamer, it appears to me, somewhat modifies the views he expressed in 
the book on influenza from which I have just quoted, for in that paper he writes of 
the “interplay of conflicting forces,’ “school influence,” “ variations in the germ,”’ 
and so forth. But Sir William has informed me privately that he has not altered 
his former opinions, which, therefore, I fear I must sadly have misunderstood. In 
the paper I refer to, however, though it is entitled ‘The Influenzal Constitution,” the 
question of the epidemic constitution, whether considered generally or in respect only 
of one particular disease, does not appear to me to be really dealt with. The paper is 
concerned more with what the writer calls the “ setting’’ of influenza rather than 
its constitution. By “setting” I understand the time-relationships of influenza with 
regard to certain other diseases, together with the effects of these diseases upon 
influenza or of influenza upon them, in somewhat the same way as, according to 
Sydenham, the signs of the stationary fever were to be noted in the intercurrents. 
But a ‘setting’ is not the same as a ‘constitution.’ By a study of the settings of 
influenza in the past we may doubtless gain some knowledge of the probable 
behaviour of that disease in the future. To fashion the setting Sir William relies 
largely, as did Dr. Creighton, on historical inquiry. But however valuable such 
inquiry may be for that purpose, as also for teaching us that there is no such thing 
as a new infectious disease, it avails little for an explanation of the epidemic 
constitution or its modern equivalent, for which explanation I am of the opinion that 
it is more profitable to follow the biometric methods of Professor Karl Pearson and 
the experimental investigations of Professors Topley, Greenwood and others. In my 
view the revivalists, whose writings on the subject I have read with pleasure (though 
I fear the authors will think, hardly with profit) have neither helped us much 
towards understanding what Sydenham meant by the epidemic constitution, nor 
provided us with a satisfactory substitute. 

Before I pass on to consider other views on the subject, I wish briefly to refer to 
that attribute of the constitution by which, according to Sydenham, the characteristics 
of the prevailing stationary fever were impressed upon the intercurrents, as in the 
instances of the variolous continued fever and the variolous diarrhoea which I 
mentioned earlier in this paper. Whether this phenomenon happens or not is one 
which can be settled nowadays, for it is entirely a clinical one. Providence has 
granted me a clinical experience of forty years of epidemic diseases, the diseases in 
which the phenomenon should especially be manifest, an experience which has been 
gained almost entirely in one place, that is, London, so that my observations have 
not been subject to the disturbing influences of changes of locality. Further, 
two years or so ago, when I was refreshing my memory of the doctrine I am now 
discussing, I paid especial attention to the cases admitted to the North-Western 
Hospital at Hampstead during the winter and spring of 1924-25. Influenza was the 
stationary fever of the period; whooping-cough, scarlet-fever, diphtheria, mumps, 
rubella and chicken-pox, were the intercurrents amongst the infectious diseases. 
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I found no evidence whatsoever that these last-mentioned diseases bore any trace of 
influenza, and that experience was the experience of former years. 

It may be asked: How was it that Sydenham, who was an excellent clinical 
observer, came to such a conclusion in respect of the relation between the ihfter- 
currents and the stationary fever? There are, unfortunately, no means of checking 
his statement on that point, at any rate from his own writings, for in them he gives 
details of very few cases. In fact, he purposely refrained from doing so, as he tells 
us, because he was afraid of overburdening his book. That he adopted that course 
is a great loss to us. Further, Sydenham was possessed of the idea that diseases 
could be divided up into genera and species in the same way as plants are, and 
I am inclined to the view that certain of the diseases or varieties of disease, such as 
the variolous fever, which he described but of which he gives no details, were the 
result of an unconscious worship of his own private idol of the den: 

You will by this time have come to the conclusion that I am no believer in the 
doctrine of the epidemic constitution as set forth by Sydenham and the revivalists. 
But in rejecting it I am in no way desirous of shirking the responsibility of replacing 
it by some other teaching. I will, therefore, endeavour to set before you briefly what 
I understand to be the modern view. 

Now, the first question that should be asked by a person taking up the study of 
epidemiology is: Why are there epidemics at all? To which question my answer 
is, that epidemies are the expression of the warfare that is ever going on between 
human beings and animals on the one hand, and micro-organisms on the other. 
[ refer here only to infectious and contagious diseases, which of all diseases are most 
frequently epidemic. It is clear that if there were no micro-organisms there would 
be no epidemics of those diseases of which they are the microbic cause. The presence 
of the microbes is one ofthe facts of which Sydenham knew nothing, in spite of 
Fracastor’s views on contagion published upwards of a century earlier. Not that 
the discovery of micro-organisms solved the problems either of epidemics or the 
epidemic constitution. Far from that, the discovery may be said to have made 
the solutions of these problems more difficult. The epidemiologists of the past, up to 
comparatively recent years, thought that all they had to take into consideration was 
the human being on one side and his environment, and especially weather conditions, 
on the other; though some of them added another factor, a mysterious, unknown 
agent in the environment. The modern epidemiologist must consider not only the 
human being and his surroundings, but also micro-organisms and their surroundings. 
And the problems become still more complex when it is found that various 
animals and insects play their part, not only in regard to the human being, but, 
what is perhaps more important, in regard to the micro-organisms. 

The genesis of an epidemic is not dependent upon one single cause, nor hardly 
upon one outstanding cause aided by minor causes, as Sydenham surmised, for he did 
recognize minor, adjuvant causes. The presence of micro-organisms is not necessarily 
the principal factor in that combination of events which brings about an epidemic. 
Probably there would be no epidemics of plague, at any rate of bubonic plague, if all 
the fleas at present in existence were to be suddenly exterminated, even though the 
Bacillus pestis still survived as an intracorporeal parasite in certain rodents. 

An epidemic is the result of the interplay of several factors, the kind and number 
of which vary for each disease. The difference between this view and Sydenham’s, 
regarding the cause of an epidemic, may be illustrated by an analogy which, I think, 
will appeal to most of my listeners. We are, most of us, I suppose, acquainted with 
the disease known as serum-sickness. We have observed that it does not always 
attack the same proportion of those injected with serum, that at one time nearly all 
those injected suffer and that at another most of them escape. We have further 
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observed that the symptoms vary from time to time, and that now one sort of rash 
prevails, now another. It might be truthfully said, indeed, of the disease, that it is 
one which is endemic amongst those treated with serum, but that from time to time 
it assumes epidemic proportions. We are in the position of knowing, to a very large 
extent, the causes of these variations. We have ascertained that they are due partly 
to the ages of the patients who are treated with serum, partly to the source of the 
serum, that is to say the animal from which it has been obtained, partly to 
the dosage, and partly to its subjection to a special, chemical treatment or the 
omission of that treatment. But suppose that we knew nothing about the serum as 
a cause of the sickness ; suppose that it was being instilled into our patients in some 
way unknown to us. We should then find ourselves in somewhat the same position 
towards that particular disease as Sydenham was in respect of the most striking 
epidemics of his time (and as we are to-day in respect of many diseases), and 
the serum would represent his ‘epidemic constitution.’ When, however, with the 
knowledge we possess of the existence of the serum, we come to inquire into 
the facts, we find that while the serum is a very important, indeed an indispensable 
factor in the genesis of the sickness, yet it is by no means the only one, for we have 
to take into consideration all those factors which I mentioned just now beside the 
serum itself. Similarly, any conception we may have to-day of an epidemic 
constitution or its equivalent cannot be that of a single agent such as was 
conjectured by Sydenham. 

I gave just now a definition of the genesis of an epidemic which is much the 
same as that put forward by Professor Topley in the Milroy lectures last year, when 
he was referring to Dr. O. H. Peters’ term, “ epidemic potential.” Professor Topley 
states that Dr. Peters used the term to connote “the balance of interacting forces 
which tends towards the occurrence of an outbreak of disease.’ Peters’ definition, 
however, does not embrace quite so much as Professor Topley says it does, for 
Peters defined “epidemic potential’ as being “the head of power for epidemic 
spread, present at any particular stage of the epidemic, as gauged by the highness of 
the infectivity—|[infectivity of the causative micro-organism, that is}—over the 
lowness of the insusceptibility of the population.” I am of the opinion that 
Professor Topley’s definition is an improvement upon Dr. Peters’ original one, which 
refers only to the phase of the epidemic itself. A term is required which shall take 
in not only this stage but also the stage just before the actual occurrence of the 
epidemic, the pre-epidemic phase. In my opinion it would be a benefit to 
epidemiology to discontinue the term ‘epidemic constitution’ altogether. Its use 
evokes, and will always evoke, at any rate in the mind of the epidemiologist who 
has made himself acquainted with Sydenham’s writings, the vague and mysterious 
phantom which seemed real enough to Sydenham and his predecessors, and 
apparently still flits about in certain quarters. Let us replace it by Dr. Peters’ 
term, ‘epidemic potential,’ with the extended meaning assigned to it by 
Professor Topley. 


Discussion.—Sir WILLIAM HAMER said that Sydenham had had a kindly friend, Dr. Charles 
Goodall, of whom he wrote, “To his erudition, founded on the study of all works, ancient and 
modern, on medicine, he adds an exquisite skill in discovering the most subtle minutie of 
practice.” Erudition, skill and courtesy had all been displayed in that evening’s paper; 
moreover, there was the clear statement that “there is no such thing as a new infectious 
disease”’ ; there was, further, a glimpse of Galeazzo and of two revivalists—first rebuked because 
“their views are much like those of Sydenham and consequently vague,” then admonished 
for trying to make them less vague, while finally, Dr. Goodall appeared disposed to 
compromise if they would but substitute for “ constitution” the word “ potential.” 

The winter of 1924-25 was, it must be confessed, disappointing. If only the time given 
to rubella and chicken-pox had been devoted by Dr. Goodall to study of the “ setting,” either 
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from the point of view of the Ministry of Health Report of 1920, or that of Sydenham in his 
later writings! For it was important to realize that there were three Sydenhams. The 
first, beginning to practise in London about 1650, “hit? upon a mode of curing fevers.”” A few 
years later he wrote: “ I determined to make up for the scantiness and deficiencies of my 
first writing,” and so, in 1676, a second Sydenham stood revealed, and it was that Sydenham, 
in the main, who took the world by storm. But there was a third Sydenham. The letter to 
Dr. Brady (1680) completed the unfinished portrait of the 5th Section of the “ Medical 
Observations.” Then the “ Postscript to the Tractate on Dropsy” (1688), and the “* New Fever” 
(1685), leading up as they did to what proved to be the influenza of 1688, clearly depicted 
*“ endemic influenza.’’ In fact, in these three writings we had the development of Sydenham’s 
considered view, that depuratory fever, winter fever, the new fever (beginning in February 
and continuing through the summer of 1685) and “the something else of which it was a 
spirituous and subtle beginning,” were all really phases of one abiding influence. The third 
Sydenham certainly fulfilled the promise of 1676 that he would make up for earlier 
deficiencies “ by a clear and more absolute history of the diseases in question.’ In fulfilling 
this promise he begged Dr. Charles Goodall “ to correct any errors of observation into which 
his human imperfections had led him.” No man was better qualified than their own 
Dr. Goodall to correct the imperfections of present-day disciples of Sydenham, and that was 
why it would be so particularly helpful if he would give careful consideration to the question of 
the “ setting ’’ discussed in the Ministry of Health Report of 1920. 


Professor M. GREENWOOD said that Dr. Goodall’s paper was of the kind needed by the 
Section, had intrinsically great merit and raised controversial points. Unless they discussed 
controversial topics, there was no real reason for the Section’s existence. He thought Dr. 
Goodall was right in objecting to the phrase * epidemic constitution.” He did not know who 
first used constitutio in Sydenham’s sense; Cicero used constitutio to translate the Greek 
ordGea, in the passage translated by him from Metrodorus (vita omnis beata corporis firma 
constitutione ejusque constitutionis spe explorata, De Off., III, 33), i.e., much more in the 
sense of kpacts than of katdoracis ; the latter word was usually rendered into Latin by status 
in the translations of Hippocrates and Galen. It would be best to reserve constitution, with 
or without an adjective, for the ideas associated with crasis. 

He (the speaker) agreed that “ epidemic constitution’ was a bad phrase, but whether the 
ideas associated with the phrase should also be condemned was doubtful. He also agreed 
that Sydenham’s epidemiological theory was worthless. He had, at fairly frequent intervals, 
during the last fifteen years, tried to understand Sydenham’s teaching and had failed. He 
attributed his failure to two deficiencies: (1) poor historical and classical scholarship; (2) 
lack of clinical and administrative experience. The former deficiency he had, to some extent, 
corrected by a study of the works of Sydenham’s predecessors, and he was now fairly sure 
that there was no mine of epidemiological wealth to be dug out of the pages of Galen, 
Ballonius, Fracastorius or even Hippocrates, the circulation of which would cure the 
epidemiological poverty of our time. The second deficiency was incurable. He must defer 
to authority, and when so great a clinical authority as Dr. Goodall found no justification in 
his own experience of Sydenham’s epidemiological doctrines, one recollected that a famous 
younger contemporary of Sydenham who, like Dr. Goodall, was an experienced clinician and 
a scholar, found no indication that Sydenham’s own practice was at all influenced by these 
epidemiological doctrines, and concluded that there was really nothing of value in the theory. 
A corollary was that explanations of the constitutions in terms of telluric, cosmic, or other 
high-sounding influences were mere verbiage. 

But because Sydenham’s epidemiological theory was worthless, it did not follow that his 
practice, or rather the practice of Sir William Hamer and Dr. Crookshank, of seeking an 
orderly succession of diseases, was worthless. It might be possible to pick holes in the 
descriptions given by Sir William Hamer and Dr. Crookshank, but had any other epidemio- 
logist, except the late Dr. Brownlee, even tried to take.a long view of events? Most of the 
epidemiology to be found in works on public health or bacteriology was about as helpful to 
the student who wished to know what did happen as it was helpful in the sexual education of 
a child to tell it that the doctor brought the baby in his bag. 

He (Professor Greenwood) submitted not that Sir William Hamer and Dr. Crookshank’s 
method was wrong, but that they were anticipators, trying to do something which it would 
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not be possible to do satisfactorily for some generations. Man was a very old animal, even 
herd man was an old animal. Statistical records of disease which were even moderately 
exact were not a century old. For the pre-statistical period we had to depend upon verbal 
descriptions written in languages which most of us could read only with difficulty, by men 
whose processes of thought were strange to us because we could not saturate ourselves in the 
intellectual atmosphere of their times. The whole record, statistical and pre-statistical, was 
too difficult to read unless we had learned by experiment how to read analogous but simpler 
records. By the application of the experimental method to herds of short-lived animals 
living under controlled conditions, we might learn how to interpret the complexities of human 
experience. 

Experimental epidemiology was elementary algebra, and one needed more than elementary 
algebra in order to understand relativity. But nobody would try to master the calculus of 
tensors who could not solve simple equations. Epidemiologically we were only in simple 
equations; Sir William Hamer wished to persuade us that we were equal to the study of 
relativity and that Sydenham knew all about it. He (the speaker) admired Sir William’s 
courage and respected his learning, but he hoped that he would not have many imitators 
unongst lesser men than himself for fifty years or so. 


Dr. J. D. ROLLESTON said that Dr. Goodall’s stimulating paper suggested three points : 
(1) That Thucydides, in his account of the Plague of Athens (Lib. IJ, c. 51) which had been 
such a puzzle to medical historians and had been variously interpreted as plague, cerebro- 
spinal fever, scarlatina, typhus, small-pox, or as an unidentifiable disease, had stated that the 
time at which the plague occurred was free from all other diseases, and that those which 
did occur became converted into it. It seemed probable that the idea of epidemic constitution, 
whether as the result of Hippocratic teaching or otherwise, was in the historian’s mind when 
he wrote this. 


(2) The malignancy of the recent epidemic of diphtheria in Paris! had been attributed to. 


its co-existence with pneumococcic infections ; in other words, to an influenzal constitution 
(constitutio gripposa). 

(3) The subject of serum sickness to which Dr. Goodall had alluded was one to which he 
(Dr. Rolleston) had paid special attention for over twenty-five years. The recent introduction 
of refined serum, especially in diphtheria, the disease in which serum was mainly employed, 
gave fewer opportunities of studying the condition, owing to the comparative rarity of any 
symptoms of serum sickness. He (the speaker) would, however, emphasize the importance of 
taking into consideration the character of the attack of diphtheria. The frequency and 
severity of serum sickness were not only in direct relation to the amount of serum injected, 
but also in inverse relation to the character of the attack of diphtheria. In other words, in 
severe cases of diphtheria, in spite of the large doses of serum employed, little or no serum 
sickness resulted. A parallel was to be found in certain malignant forms of small-pox, in 
which absence of an inflammatory reaction in the surrounding skin had been noted as of evil 
omen by Sydenham,” who had remarked that “the more regular and more genuine the disease 
was, the more did the pustules and interspaces show a florid colour like that of a damask rose.’ 


Fleet-Surgeon W. E. HomE asked if ‘epidemic constitution’? was a term sufficiently 
precise to be helpful. It reminded him of the old slogan, “climate the cause of disease,” 
which, forty years ago, had been the cause of inertia in medical officers despairing of effecting 
improvement by their exertions. This Section was the great antagonist of that generalization, 
seeking to replace it by precise knowledge concerning each disease; that was why he (the 
speaker) joined the Society in 1887. 

The work of the old physicians must be discussed with caution. Even the great Sir John 
Pringle, in 1750, described an epidemic which began in August as a remittent, went on with 
fever and diarrhoea and ended as a dysentery. Obviously there were here three epidemics 
considered as one, but Sir John Pringle was not to blame for that, since the separation, 
particularly the rapid discrimination between diseases, had, as Dr. Goodall had said in his 
valuable paper, only been made possible by modern bacteriology. 


1P. Lereboullet, Bull. Acad. de Méd., 1927, xci, 589; G. Gervaise, Thése de Paris, 1927, No. 418. 
** Medical Observations,’’ sect. iii, chap. 2. 
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Section of Comparative Medicine. 
President—Sir D’Arcy Power, F.R.C.S. 


October 26, 1927. 
What is Comparative Medicine ? 
By O. CHARNOCK BRADLEY, D.Sc... M.R.C.V.S. 


ABSTRACT.—Inasmuch as it includes the study of disease in a considerable number of 
unimals belonging to widely different species, there is some ground for regarding veterinary 
medicine as being comparative medicine. But this is held to be too narrow an application 
of the term. 

There is better reason for the contention that human and veterinary medicine together 
compose comparative medicine. Notwithstanding marked differences between some of the 
diseases of man and those of the lower animals, the similarities and resemblances are much 
more numerous. Human and veterinary medicine are confronted with similar problems and 
employ similar means for their solution; and, taken together, they deal with a large group of 
animals sufficient to justify the contention that they are two branches of one medicine. But an 
even wider and more comprehensive conception of comparative medicine is suggested. It is 
held to embrace the study of disease processes in all animals (and possibly in plants also), in 
all conditions, and with the help of all available means. Its corpus contains elements that have 
been contributed, and are being contributed, from widely different sources. The physicist, the 
chemist, the physiologist, and others make discoveries that are susceptible of incorporation ; 
and thus is accumulated a store of linked facts from which practitioners of human and 
veterinary medicine take what they need, and taking, give. 





THOUGH it would be difficult, if not impossible, to suggest a better adjective, it 
is unfortunate that “ comparative’ when used in conjunction with “ medicine” 
is susceptible of a variety of interpretations, the interpretations depending upon the 
angle of the interpreter. 

It is very unlikely that anyone will view the term from so narrow an angle, but 
it is just possible to claim that comparative medicine is that part of human medicine 
which takes into account individual, racial and other differences. Such an 
interpretation, however, need not be seriously considered. 

But the supposition that comparative medicine is synonymous with veterinary 
medicine is worthy of a closer examination. 

Veterinary medicine, in its early days, was concerned with only one or two 
animals. From the laws of Hammurabi we are to conclude that the ox and 
sheep were the only domestic animals that mattered in the third millennium B.c. 
This we have no difficulty in believing, for Babylon was a pastoral country. Nor are 
we surprised that, in a later age, writers ina country that enjoyed military fame (such 
as Rome) should have confined their attention almost exclusively to diseases of the 
horse. Veterinary science to-day, on the contrary, concerns itself with many different 

—and widely different—species. Ranging, as do the patients of the modern 
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veterinary surgeon, from the horse to cage-birds, and including animals in all parts of 
the civilized world, veterinary medicine now deals with a wide variety of diseases 
with great diversity of manifestation. Some species suffer from diseases from which 
other species are free; the same disease manifests itself differently in different 
species; races even of the same species may enjoy an immunity denied to their 
kindred. 

Veterinary medicine, then, affords ample scope for the institution of comparisons, 
and could advance sound reasons in support of the claim that it is comparative 
medicine. 

But, it may be asked, why separate man from the rest of the mammalia? It is 
a fact that man suffers from diseases that do not affect the lower animals, and the 
lower animals suffer from diseases with which man is not afflicted ; but, in general, 
disease processes are common to both, and not a few specific diseases are inter- 
communicable. Clearly, there can be no sufficient justification for the exclusion of 
human medicine from comparative medicine, and there is abundant warrant for 
regarding human and veterinary medicine as branches of a larger medicine. 

Human and veterinary medicine have had a very similar birth and growth. 
Those confronted with problems in human medicine have never hesitated to go to 
the lower animals for illustrations and explanations, nor have writers on veterinary 
medicine been slow to make use of the theories and discoveries of human medicine. 
Both have been indebted to the same discoveries. Both are called upon to deal with 
like problems, and both employ like means for their solution. There has long been 
a measure of co-operation between human and veterinary medicine, and the 
co-operation has increased in a very remarkable manner in recent years. And, since 
the two branches of medicine, taken together, deal with a heterogeneous mob of 
animals, conspicuously different in anatomy, physiology and pathology, it seems 
as though there could be no sound reason for denying to them the collective title of 
comparative medicine. 

My especial concern at the moment, however, is not to sustain the conception of 
a comparative medicine that embraces human and veterinary branches ; for this, 
it may be concluded, was the inspiring factor in the institution of this Section of the 
Royal Society of Medicine. My purpose is rather to suggest that the term 
“comparative medicine” has an even wider and more comprehensive connotation. 
Permit the platitude that no corpus of knowledge has ever had a Minerva-like birth. 
There must, of course, have been some sort of initial germ, but the nurture and 
development of the germ have always depended upon contributions from a variety of 
sources ; and, not infrequently, the source has been of no obvious relationship. 

Medicine, using the term in its widest sense, has been no exception. It is a 
structure that has been gradually built out of material much of which has been 
imported ; and importation, obvious throughout the edifice, is probably most clearly 
evident in the foundations. Possibly one might be accused of straining facts to fit 
arguments were it asserted that an enthusiastic microscopist examining the scrapings 
from his teeth, was, in the seventeenth century, pursuing research that led to the 
revealment of a truth that is basal in modern medicine. Possibly this sounds 
fantastically and unnecessarily cryptic. The fundamental character of the work of 
Schwann and Schleiden, however, will be readily admitted, as will also the 
impossibility, at the time of the promulgation of their “ cell theory,” of foreseeing the 
ultimate medical application and development of their discovery. 

The discoveries of Leeuwenhoek and of Schwann and Schleiden have been chosen 
for the reason that we cannot conceive of medicine without bacteriology and 
pathology ; and yet neither of the discoveries can be regarded as having been made 
initially in the interests of medicine. 
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It is impossible to predict when and where the results of research in any province 
of science may ultimately impinge on the problems of other workers. Every branch 
of science is liable to have its centre of gravity disturbed by additions to science 
elsewhere. In this connexion, contemplate the far-reaching influence of the work of 
Charles Darwin. 

Of no discovery can the ultimate result be predicted, and conversely it is impossible 
to foresee what provinces of science may not have to be laid under tribute in the search 
for any truth. It is stated that in the course of a piece of research being conducted 
at present, the investigators sought help, in the first instance, of the physiologist. 
They then went to the biochemist for information. The plant pathologist was asked 
what assistance he could furnish, and this led directly to the soil analyst. Geology, 
therefore, was asked to help the pathologist. And, the problem having a bearing 
on surgery, the human surgeon could not be left out of the inquiry. 

A similar story could be told of a current investigation into a disease of horses. 
The clinician has furnished data to the pathologist, who has sought help from the 
mycologist, the pharmacologist, the botanist and the specialist in medicine, and will 
apparently require to consult the soil specialist and the meteorologist. 

The daily work of the medical man and the veterinary surgeon is essentially of an 
analytical character, and the minute analytical method is not without its dangers, 
inasmuch as it may easily lead to unbalanced and unwarranted conceptions and a 
false and distorted perspective. It is apt to weaken or even destroy a sense of unity. 
It is but human to busy ourselves with the relationship of things to us, rather than 
with the relationship of things to each other. It is unquestionably easier to analyse 
than to synthesize. No attempt is being made to belittle a properly controlled 
analytical method. To do so would be unwarranted and absurd. All that it is 
sought to postulate is that the detailed analytical method, to produce results of 
lasting value, must be checked and controlled by as extensive a general survey as is 
permitted by existing knowledge. 

The corpus of comparative medicine, like that of human medicine and veterinary 
medicine, contains elements contributed from widely diverse sources ; and the body 
grows. The physicist, without thought of the ultimate application of his discoveries, 
exposes a truth that throws light into the dark places of function, normal or 
abnormal. The chemist gives a hint; the biologist expounds a law; the 
morphologist, the physiologist, and others state some fact that is of service to the 
pathologist; and so on. Thus is accumulated a store of linked, ascertained facts from 
which the practitioners of human and veterinary medicine take what they need as 
they go on their lawful occasions. And, let it be added, the practitioner, taking and 
using, also contributes. 

If we so regard comparative medicine, and hold also that it embraces the study of 
disease processes in all animals (and possibly plants as well), in all conditions and 
with the help of all available means, it is clear that it is an instrument for the 
proper comprehension in true perspective of the problems of human and veterinary 
medicine. It should furnish means for the recognition and distinction of the 
Aristotelian “essence” and “ matter”; “essence” being a cause of uniformity, 
‘matter’? a cause of accident. With little reservation, we may look upon 
comparative medicine and applied medicine as standing in the same relationship to 
each other as do pure science and applied science. Just as it may be impossible to 
foresee the time and place, or the degree of the application, of the truths of pure 
science, so it may be difficult or impossible to predict when and where or in what 
measure the ascertained facts of comparative medicine may form part of the body of 
applied medicine. And just as the details of applied science may have had origin in 
investigations and discoveries that initially carried no hint of their final applicability, 
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so the origin of medicine that comes to be applied may appear to be of little or no 
promise. In illustration of what is here meant, probably nothing better could be 
adduced than the life work of Louis Pasteur. His work at first carried with it not 
the smallest semblance of an adjunct to medicine, and it progressed for a long time 
without direct application to veterinary medicine, and even longer before it touched 
human medicine. 

In brief, on the present occasion, you are asked to conceive of comparative 
medicine as a storehouse, be the provenance of its contents what they may, from 
which human and veterinary medicine may choose such things as are of possible 
application ; and they, taking, give. 


Discussion.—Dr. P. MANSON-BAHR, speaking of the close association of comparative 
medicine with the study of tropical medicine, said that Pasteurism led to Listerism and 
Listerism in turn to what one might term Mansonism. 

In tropical medicine one saw an excellent example of the part which man has played in 
the scheme of evolution. Through countless 2ons, man in the tropics had been closely 
associated with lower animals, hence they were both the victims of the same afflictions which 
affected them in different ways. Here we saw the interdependence of lice, fleas, mosquitoes 
flies, crabs, rats, and even snakes, frogs, and armadilloes with man. Thus in process of time 
many wild animals have come to act as reservoirs of disease germs which are pathogenic to 
man. Although all these reservoir hosts have not been discovered, there probably exist 
animal hosts of malaria, amcebic dysentery and yellow fever. 

He (the speaker) was glad to see that recently the close relationship of veterinary science. 
human medicine and agriculture had been recognized by the British Government in setting 
up expert committees to co-operate under the egis of the Medical Research Committee. 


Dr. H. H. Scort said there seemed to be not a little confusion as to the term 
* comparative pathology.” The human pathologist was inclined to limit it to the diseases of 
animals communicable to man, and vice versa; the veterinary to these in part, but more 
to the way in which morbid agents affected different species of domesticated animals; in his 
(the speaker’s) opinion its domain was more extensive than either or both of these. 

In a wide sense, comparative pathology should have in view morbid conditions affecting 
all beings from the lowest unicellular organisms to the highest; it should, therefore. 
theoretically include the study of vegetal as well as animal tissues, and thereby aim at 
discovering what was common to all living cells and what was peculiar to some. 

This, of course, was not possible at present, because there were so many gaps in our 
knowledge. The difficulties of codifying and of correlating even what we did know were great 
enough, but, to mention only a single point, were rendered even greater than they need be, 
because in studying animal diseases we too often tried to adapt descriptions of human 
pathological conditions to diseases of lower animals. Thus, the same terms were applied to 
differing widely conditions. He would give two or three examples :—Chorea: In animals this 
was a term ascribed to local muscular twitchings, though they might be uniform in distribution. 
in intensity, andin rhythm. Often these had as a basis definite organic lesions. They bore 
practically no essential resemblance to human chorea. Typhoid and influenza were others ; 
both these names were given to a disease in horses caused by a filtrable virus, not associated 
with Eberth’s bacillus, as in man ; nor were the symptoms in the least like those of human 
typhoid, a disease to which no other animal appeared to be subject; nor, again, had it 
anything in common with human influenza. 

Typhus in horses had for a synonym, purpura hemorrhagica, and was a non-contagious 
disease ; in man typhus was a deadly infection, with the louse as the vector of the virus. 
Canine typhus—‘ maladie de Stuttgart ’—was a hemorrhagic enteritis whose causation was 
unknown, possibly it was one of the pasteurelloses ; at all events it was not at all like human 
typhus. Cholera was another much-abused term; in man an acute and very fatal disease 
due to the growth of Koch’s comma vibrio and absorption of the toxins which it elaborated. 
Fowl-cholera was due to the Bacillus avisepticus, and cases might even become chronic ; 
hog-cholera was due to a filtrable virus. So the term cholera might be whittled down to mean 
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one symptom—profuse diarrhoea of a watery character. Nevertheless human subjects might 
lie, overwhelmed by the intensity of the toxin, before the diarrhea had had time to develop ; 
then we got out of the difficulty by calling it “ cholera sicca.” 

Examples might be greatly multiplied, but one more must suffice. Let us take diphtheria 

In the case of diphtheria, human medicine had restricted what might be met with in a 
number of conditions to an infection with the Klebs-Léftler bacillus, which was really not 
fair. Nor did we escape from the difficulty by designating the others “ diphtheroid” states. 
In calves, the diphtheria was due to the Bacillus necrophorus of Bang ; pharyngeal diphtheria 
in hogs might be a symptom of hog-cholera in which the Bacillus necrophorus and the 
Bacillus suipestifer might be found ; avian diphtheria was a synonym of fowl-pox or chicken- 
pox, one of the animal poxes but having no connexion with the Klebs-Léftler bacillus, while 
its synonym “chicken-pox” was misleading to students of human medicine, because it had 
nothing to do with varicella, human so-called “ chicken-pox.” 

Passing to another point: workers in comparative medicine should not omit the study of 
the habits of animals and their effects in predisposing them to certain classes of disease. 
Thus, wild animals were less liable to infections and intoxications, more liable to trauma than 
domesticated animals ; domesticated animals were exposed to the same pathogenic agents as 
was man, but they often reacted very differently towards such agents; to some they were 
insusceptible, Bacillus typhosus for example. Fractures healed, or should heal, as in man, 
but in small animals they often did so without even the aid of bandages or splints. Though 
animals were exposed to injury—often severe—syncope and traumatic shock were rare in 
them ; in wild animals very rare. 

Tetanus, an infection common to man and animals, might be cited as an example of 
widely varying susceptibility to toxin; thus, the horse was very susceptible, whereas, weight 
for weight, six times the amount was needed for a guinea-pig, twelve for a mouse, twenty-four 
for a goat, 500 for a dog, nearly 2,000 for a rabbit, 6,000 for a cat, 12,000 for a goose, 48,000 
for a pigeon, and 360,000 for a hen. Suppuration, common in man and the horse, was, 
he believed, less common in the sheep and the pig, rarer still in the dog and cat, and quite 
uncommon in birds. Why should there be such apparent discrepancies? It was part of the 
work of the comparative pathologist to try to find out. 

Jumping to conclusions, a fault which human pathologists sometimes commit, might find 
a wholesome check in the study of animal diseases. Recently, in the Zoological Gardens 
they had hada case of carcinoma of the tonsil in a wolf. On looking up the literature, he (Dr. 
Seott) had found that syphilis was noted to be very frequent in human cases of this affection, 
one author claiming that the proportion was 100 per cent., and that syphilis was an, if not 
the, essential cause of carcinoma of the tonsil. Another author held that excessive smoking 
was a cause in 75 per cent., caries of teeth in 50 per cent. (the last was, at least, a common 
concomitant of all diseases where the average age of persons attacked was fifty-five years). 
Yet another held that the taking of hot food, combined with excess of salt in the diet, was the 
iain cause. 

The wolf had had excellent teeth, had shown no signs of having had syphilis (unless the 
‘aveinoma of the tonsil itself was a sign), had been five years in the Gardens and had not 
indulged unduly in tobacco, did not have its food too hot, and did not eat excess of salt. 

Finally, diseases might be peculiar to one or more species of animal, owing, it was stated, 
to the fact (!) that “ certain agents pathogenic to one did not find in others a soil suitable to 
their development.”’ This was no explanation, it was mere tautology. It was the task of 
comparative pathologists to discover the reasons and thereby aid the susceptible to overcome 
their susceptibility. 





Dr. A. LESLIE SHEATHER said that it was increasingly difficult to get a general survey of 
the subject of pathology because the number of workers was increasing and each of these was 
busy cutting up the subject into smaller interlocking pieces. What were regarded as basic 
acts twenty years ago were so no longer. 

Dr. Sheather then spoke of the discovery by Bruce of a malarial plasmodium in the 
luiker and his own recognition of malarial parasites in two buffaloes in India. | 


Dr. W. M. FELDMAN said that the racial aspects of medicine had not hitherto received from 
his Society the attention they deserved. To take an example or two. Different races 
howed different susceptibility to various diseases or drugs. For instance, diabetes was much 
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commoner among Jews than among Gentiles. Amaurotic family idiocy was mainly, if not 
entirely, confined to Jewish infants; on the other hand tuberculosis, though it occurred quite 
as commonly in Jews as in Gentiles, was not nearly so fatal in the former people as in the 
latter. A particular kind of endarteritis obliterans, about which Dr. Parkes Weber had 
written a great deal, occurred only in Polish Jews and in nobody else. 

Alcoholism, again, was practically unknown among Jews, although there was reason to 
believe that they consumed a considerable quantity of alcohol. In other words, the Jews were 
sober though not necessarily temperate. The distribution of cancer was different in Jews; 
that uterine cancer was exceedingly rare amongst them. Again, of a number of people of the 
same race exposed to the same dose of toxin (e.g., influenza), some would contract the disease 
and others would not. What was the cause of such a differential immunity or susceptibility ? 
Digitalis given to one patient would work wonders, in another of the same type it would have 
very little effect. Some time ago, in a case of dropsy that had not responded to usual 
treatment he (the speaker) had prescribed theocin with miraculous results; in another case, 
practically identical, the drug had had no effect. The number of examples could be very 
greatly multiplied, and a paper read before this Section on the racial aspects of disease would 
in his (Dr. Feldman’s) opinion, be acceptable and instructive. 

















Section of Odontology. 
President—Mr. W. Rusuton, L.D.S.Eng. 


[October 24, 1927. ] 
PRESIDENT'S ADDRESS. 
By W. Rusuton, L.D.S.Eng. 


DURING most of my professional life I have been engaged in editing and publishing 
the work of others. In that period I have seen great advances made not only in the 
character of the work produced, but also in the manner in which it has been presented. 
The education of our profession on the scientific side has been remarkable, and if we 
are to take and hold our position as a branch of the great healing art it must be still 
further developed. In my early days of professional study the science of bacteriology 
was in its comparative infancy, while X-rays were unknown. The aim of the 
“advanced” dentist was to preserve the natural teeth at any cost, even when they 
were loose or affected by alveolar abscess. The gold cap was very much in vogue 
and was often used when a filling would have been a better procedure. The gold 
bridge, often constructed with little regard for sepsis and for the strain on the 
supporting teeth, was considered an evidence of advanced skill, while appliances were 
contrived to retain teeth which were loose and perhaps exuding pus. Then came the 
epoch-making paper by Dr. William Hunter, which caused a marked change in our 
ideals, insisting that the first object of the dental surgeon is to render the patient’s 
mouth physiologically clean. One result has been a tendency sometimes on the 
part of the medical profession to suspect oral sepsis where none existed, to condemn 
a crown because it was a crown, or to object to the retention of an amalgam-stained 
tooth because it looked suspicious. In these matters radiography has been a great 
help in diagnosis though the film iiself may not always be above suspicion and 
should be used in conjunction with clinical examination. The question of wholesale 
extraction of teeth has been and is a very vexed one. I have seen great benefit follow 
such a procedure, especially in skin diseases, but I have seen many cases in which 
no good, but rather harm, has been done. It certainly alters the facial contour and 
ages the appearance. Two cases in which I was personally concerned resulted in the 
death of the patients very soon after. I have oftened wondered whether the extent 
of a purely dental operation should be determined by the physician or by the dentist 
and whether the dentist is justified in refusing to act further than his experience 
warrants. Our relations with our medical colleagues in this kingdom are most 
cordial, but occasions do arise in which the opinions of the medical and the dental 
advisers of the patient differ. In such cases whose opinion should decide the event ? 
If the dentist feels strongly on the point he should refuse to act. 

In my student days great importance was attached to the art of gold filling, 
cohesive in particular, and a large proportion of our time was occupied in placing 
large gold fillings in the front of our patient’s mouths, and very proud of them we 
were! I remember the late Thomas Arnold Rogers saying at a prize distribution 
that the highest aim of the dentist was to be a good gold filler. Would he say so 
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now, I wonder? The manual dexterity required by this delicate work was, and is, 
however, a fine training. I well remember the first introduction of the silicate 
cement and how delighted we were by its soft translucent appearance. From that 
day the large gold filling in the incisors was doomed. Lady Dorothy Neville in her 
“Memoirs” describes her visit to a dentist who desired to place a gold filling in one 
of her incisors, declaring that it was the most permanent filling. “Thank you,” she 
said, “ but I prefer to be temporarily beautiful rather than permanently hideous.” 
The same remark applies even more cogently to the custom, still all too common, of 
placing a gold cap crown on the front teeth, and also to the artistic arrangement of 
dentures. 

I well remember the first time that medical students were asked in the Royal 
College of Surgeons’ examination paper what they knew about pyorrheea alveolaris. 
Most of them knew nothing of this new disease. We used to call it Riggs’ disease, 
and our knowledge of its cause and cure was about the same then as it is to-day, 
We did not at first realize the importance of the disease as a cause of other 
complaints and we were not on the alert, as we are to-day, to recognize its earliest 
manifestations and take immediate steps towards arresting its progress. We now 
know that if we secure the coéperation of our patients by their coming regularly for 
the removal of calculus—especially the hard variety which is deposited beneath the 
gingival margin—and by their own daily brisk massaging of the gums we can prevent 
the advance of the disease indefinitely if the case is seen sufficiently early. To 
encourage massage I have for many years given my patients the following prescription 
or a massage lotion: Tinct. capsici, 3 jss.; Tinct. card. co., 53 iv; Spirit. chlorof., 
ij ; Aq. rose, ad 5 vj. I expressly forbid them to use this as a mouthwash as I have 
no faith in washes for pyorrhoea. I advise them to use a few drops on a piece of 
flannel or rough towelling, the friction produced by these being probably much more 
beneficial than the lotion, admirable though that may be. 

The extraction of the impacted third mandibular molar is a subject which has of 
late come into considerable prominence. One of our American confréres has written 
a large and expensive book describing every imaginable condition and difficulty 
relating to it. My advice, after many years’ experience, is to avoid extracting the 
lower wisdom tooth if possible. It is a difficult tooth to extract, it is liable to 
fracture, and extraction is frequently followed by severe inflammation, trismus and 
pain which may last for weeks. There are three ways in which extraction of this 
tooth may be avoided. The inflamed gum over the erupting tooth can be freely 
excised and this is often all that is necessary. The pressure of the upper third molar 
on the gum can be removed by the extraction of this upper tooth—a comparatively 
simple matter—and, lastly, the second mandibular molar may be extracted, allowing 
the third molar to come forward. If it is necessary to extract the lower wisdom 
tooth the straight elevator is the instrument to use, its employment being facilitated 
by the use of the drilling engine to obtain a fulcrum or to drill away as much bone as 
is required. When using the elevator the operator should never lose touch with the 
tooth, which might slip into the trachea or, as in a recent fatal case, into the 
parenchymatous tissue behind the mandible. When the tooth is very deeply seated 
in the bone it requires a surgical operation and should be treated in a nursing home. 

The problem of dental caries is still very much with us. Dental caries costs the 
nation thousands of pounds and probably thousands of lives every year. Much 
has been done to alleviate some of the ills attaching to it but we are chiefly engaged 
in attacking results, not causes. It seems to be fairly well established that sugar 
and certain forms of carbohydrate foods are the root-causes of the mischief. 
A recent pronouncement by prominent physicians states that white bread is an 
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excellent food, and many physicians declare that sugar is an excellent food. They may 
be right, but we must not forget that the onset of dental caries is probably a chemical 
solution of the enamel and that though a food may be of high nutritional value, its 
remains round the teeth may be acid-forming and therefore deleterious. The worst 
teeth I have seen are those from Australia and New Zealand. The nutrition of the 
inhabitants of those dominions is of a very high order, in fact, too high, for they 
seem to have five or six meals a day. Margarine is not eaten, the constant sunshine 
provides them with adequate ultra-violet radiation and rickets is practically unknown. 
On the other hand, sugar and sugar-containing foods are consumed in great quantities. 
According to Dr. Wilkins, formerly Director of School Hygiene, New Zealand, the 
daily consumption of sugar for each individual is one-third of a pound every day. 
The great prosperity leads to New Zealand children having pocket-money to spend 
on sweets and confectionery. It has been found that the further the children live 
from the sweetshop, ete., the better are their teeth; this is remarkably evident in 
orphanages in which the diet is supervised. Some years ago I was speaking to Sir 
Arthur Newsholme on this subject, and he said, ‘ We are anxious to help, and the 
Treasury would supply the money, if you dentists could agree as to some form of 
investigation. What would you do?” I said I would take the children in some 
Poor Law school and divide them into certain sections. Some should have a minimum 
of sugar, others should have as many sweet things as they wished; some should 
have white bread and biscuits, others, brown bread; some should use the tooth brush 
regularly, to others its use should be forbidden, and so on. He replied, ‘‘ Experi- 
ment on the Nation’s children! Impossible! What would the evening papers 
say?”’ I saw a short time ago that a school was beginning to experiment in this 
direction and it seems to me that if such a scheme could be tried, even to a 
limited extent, much useful information might be gained. The teaching of Dr. Sim 
Wallace I believe to be sound, and if it could be carried out successfully in a public 
institution and the results published I think it would have a tremendous effect in 
educating public opinion, and that, I suppose, is the only way of combating 
the evil. 

The education of our students is probably better now than it has ever been before, 
though even now it may be susceptible of improvement. It is a long and expensive 
curriculum and it is proposed to make it still more compendious. On the other 
hand, many consider that at the present time the entrance to the profession should 
he made easier and cheaper so as to attract more students. They affirm that more 
dentists are required for the needs of the population and that if this need is not 
supplied by the action of the profession, the State should interpose. There are 
about 65,000 dentists in the United States, that is, a proportion of one dentist to 
1,900 inhabitants. With us the proportion is about one to 3,500, or one L.D.S. to 
8,000 inhabitants, so that there is reason to suppose that with us there is a 
considerable shortage, from the point of view of service, though the relative prosperity 
of the people must be taken into account. It is desirable to attract to the profession 
well educated youths who then receive a highly scientific and technical training. 
This result cannot be accomplished cheaply except in the case of those who obtain a 
Dental Board bursary. 

In connexion with this subject and with the need of a good educational grounding, 
[ have lately been reading a Report issued by the Carnegie Foundation for the 
Advancement of Teaching, in which the subject of dental education in U.S.A. is 
discussed by Dr. William J. Gies. In the United States there has been from the 
first a cleavage between the medical and dental professions, and one is surprised and 
almost shocked at the bitterness against the medical profession which is revealed 
in this Report. Dr. Gies seems to regret this separation but admits that it is now 
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too late to rectify it. His own opinion is that the antagonism between the medical 
and dental professions is unworthy of both, and that, as far as may be, cooperation 
is desirable. He thinks that much of the fault lies in the inferior general education 
of the dental student. The medical student is obliged, after his high school career, 
to attend an “academic college” for two years. Our nearest equivalent is 
our public school boys being allowed to specialize during the latter years of their 
schooling. Dr. Gies would oblige the dental student to undergo the same term of 
two years of pre-professional college study as do the medical students, the subjects 
suggested being oral hygiene, fine art and mechanics (not dental mechanics). This 
would stimulate interest and develop ability in the prospective practice of dentistry, 
or reveal the fact that the student was unfitted for the work. This pre-professional 
study could be undergone by the dental students as effectively as by medical 
students, and there would be not only less current general disparagement of dentistry 
as intellectually inferior to medicine, but also less embarrassment of dental progress. 
The Report goes on to recommend that the subsequent undergraduate course should 
be reduced from four years to three in which to cover intensive training in oral 
medicine, clinical dentistry and dental technology. It appears to me, however, 
that if a compulsory two-years’ pre-professional course is instituted it is really 
making a curriculum a five-year one. This proposal, it seems, is not to be 
regarded as a step backward, but must be looked upon as an honest and sincere 
effort to secure educated men for the profession. Under this arrangement a better 
educated man will devote more hours in three years to direct preparation for his 
profession than are now given in four years by men generally less highly educated. 
Post-graduate tuition at the dental schools is also recommended, and private classes, 
run for profit as at present, are deprecated. Dr. Gies thinks that much of their dental 
school teaching is superficial and that manual dexterity is considered more important 
than either a sound preliminary education or a subsequent scientific foundation to 
enable the student to understand the various surgical and technical operations he is 
called upon to perform. The Report is a very voluminous and illuminating one—the 
result of five years’ painstaking effort on the part of Dr. Gies—and one that should be 
read by all those engaged in dental education. The conviction forced upon one’s mind is 
that those who formulated our legislation and curriculum acted with great wisdom in 
regarding dental surgery as an integral part of the healing art, and in placing us under 
the control of the Colleges of Surgeons and the General Medical Council, and that the 
inclusion of our specialty as a Section of the Royal Society of Medicine was also an 
act of great wisdom. A partnership of any kind must necessarily entail a loss of 
independence, but I have yet to learn that independence is better than codperation, 
and I think you will agree that codperation in social service and in working to 
prevent and cure disease is a noble endeavour. We meet on terms of equality and 
are proud to think that we did not come into this Society empty-handed. Our 
collection of odontological specimens is unrivalled, and the Royal College of Surgeons 
has shown recently its appreciation of it by housing in a worthy manner this 
collection which has long been under the able, devoted and loving supervision of our 
curator. The Odontological Library under the care of the Royal Society of Medicine 
has also recently been carefully overhauled and catalogued. 

While I am on the subject of education I wish to say that I consider dental 
surgery has become of sufficient importance to the community to find a place and a 
definite curriculum in all our universities. At present neither Oxford nor Cambridge 
gives it the slightest recognition, and I think that steps might well be taken by this 
Section to lay our case before the authorities concerned. Certain it is that unless 
we ask we shall not receive. 
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I have noticed that of late years in this Section there has been a tendency to 
neglect the practical side of our calling, papers on tooth filling, research on materials, 
and on prosthetics being conspicuous by their absence. I submit that these subjects 
are as important as many others which we discuss here, and should not be neglected. 
I think that our programme for each Session should include a paper, or, still better, 
a demonstration of a technical nature, either in operative dental work, prosthetics 
or orthodontics. It may be argued that this latter subject is amply provided for by 
its own Society, but I see no reason why those who possess special knowledge in 
any branch of our work should not be invited to present it here. 


On Chronic Fuso-spirillary Infection of the Periodontal 
Membrane and its Treatment. 


By F. N. Dousiepay, L.R.C.P.Lond., M.R.C.S., L.D.S.Eng. 


Avr a meeting of the British Dental Association held in Liverpool in June, 
1922 |1\, I endeavoured to distinguish between several different forms of chronic 
periodontitis which are often grouped together and treated as “ pyorrhca.” 
To-night I am bringing before you the results of another five years of observation 
and experiment upon one of these types. I want to make it clear that this is 
a clinical paper based on examinations and records made in the routine course 
of practice. These observations have been carefully and, I think, accurately made. 
Such pathological explanation as is at present possible must be drawn from the 
writings of those engaged in laboratory work since I have not enjoyed the freedom 
from practice and from teaching which would enable me to follow out the 
pathological research which I should have liked to attempt. 

There is a certain type of patient in whom considerable destruction of the 
periodontal membrane and bone occurs without the formation of any pus—at least, 
in the earlier stages. This seems to point to the fact that the infection is one with 
organisms which have a negative chemiotaxis. On examining the patient, a pocket, 
of varying depth, is found around the affected teeth ; a collection of whitish material, 
mainly food débris, may be seen round the neck of the tooth; in later stages 
secondary infection with pyogenic organisms may occur and then pus will be formed. 
The inflammation of the surrounding gum varies in degree. It is always red, 
sometimes intensely red and bleeding on the slightest touch. The bone of the socket 
may be decalcified and peptonized so that the tooth becomes very loose. When, 
after careful cleansing of the surface, direct films are taken from the deeper parts of 
the pocket, stained with carbol-fuchsin, after washing with acetic acid to remove 
débris, two organisms are constantly found—Spirocheta dentium and Bacillus 
fusiformis. The mild cases will go on for years with little destruction of the perio- 
dontal membrane and bone, the severe ones are associated with a rapid and 
progressive decalcification and peptonization of bone. 

I could record many cases in which the treatment has been successful and the 
infection has either not recurred at all or only done so at occasional intervals, 
but I want to report examples in which the infection has persisted over long 
periods of time because having the patient under constant observation and 
examination one can make sure that exacerbations of the disease are always 
accompanied by a great increase in these organisms and that their disappearance 
under treatment is accompanied by alleviation of the symptoms. 

Mrs. X., married, aged about 30, first came under my care on March 11, 1922. 
She complained of bleeding from her gums and was anxious as to whether she was 
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“ setting pyorrhea.” Apart from an inflamed condition of the gum margin her 
mouth was clean and healthy, she took great care of it and had been under regular 
dental treatment since childhood; her teeth were all present, her dental arch was 
regular and not unduly crowded. Direct smears showed the presence of abundance 
of spirochztes and fusiform bacilli. After some preliminary gum treatment I 
removed her third molars on the left side, with the intention of allowing some 
spacing of her remaining teeth, ordered thymol to keep down the leptothrix, and a 
tooth paste. Her subsequent history is as follows :— 

February 28, 1923.—Exacerbation of gum condition which yields to treatment, 
abundance of spirochetes and fusiform bacilli present. 

May 16, 1924.—A fresh recurrence, this time associated with pregnancy, again 
abundance of spirochetes and fusiform bacilli. 

September 4, 1925.—A new attack ; this time there is also a pyogenic infection 
and some pus. 

In addition to the local treatment the patient was ordered tabelle para-thyroid 
co. (Harrower) gr. s'5 and collosol calsium (Crookes) one teaspoonful, night and morning, 
for two months. When she next reported on May 26, 1926, her mouth was clean 
and healthy again and she said that she had been so much fitter generally that she 
wondered whether it was due to the medicine which she had taken for her gums. 
The organisms are typical of those always present and are shown in fig. 1. 

Miss Y., single, aged 18, came under my care on April 10, 1918. She hada 
fuso-spirillary infection of the type already described which was most marked in the 
upper premolar region. She has been under regular observation ever since. I have 
been able to ascertain that she always gets a fuso-spirillary infection first, but have 
not in her case succeeded in preventing a pyogenic infection from following it. Two 
typical films from her gum pockets are shown in figs. 2 and 3. The point I want to 
make clear is that for over nine years fuso-spirillary infection of the gum has been 
the first and most constant warning of trouble. 

Mrs. Z., aged about 18, first came under my care in 1913 with typical bleeding 
gums standing away from the teeth. I had her under observation and treatment 
until 1919, when she went with her husband into a country district in South 
America where she has been unable to get treatment except such as she could give 
herself. On her return to England for the first time in the spring of this year I 
found that she had been reasonably successful in keeping the condition in check, but 
the gum pockets were swarming with fuso-spirillary organisms.’ It was remarkable 
what three weeks of treatment did in this case, and it is especially to be noted that 
as the number of organisms in the smears diminishes, so the clinical condition clears 
up. It is important to note that these patients and the others who have been under 
my care have not developed any general trouble except an occasional tonsillitis 
which rapidly yields to the treatment employed for the gums. 

Let us now carry this point further and ask ‘‘ What are the conditions in which 
destruction of the periodontal membrane occurs without formation of pus?’’ There 
are cases where a virulent hemolytic streptococcus is present with scarcely any 
positive chemiotaxis. These are most important, and thorough search should 
be made in every case for such a streptococcus, because its presence has such 
pathological significance to the patient. There are the cases of fuso-spirillary 
infection which I am now describing. There are also cases in which a general 
constitutional disturbance is responsible for the condition. In a previous paper |2| I 
have described such cases as occurring most frequently in unmarried females 
in middle life. They keep their mouths scrupulously clean and there is neither pus 
nor any organisms other than those which may be obtained from every mouth, yet 
they too get marked destruction of the bone and alveolar process which to-day we 
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are learning to ascribe to unbalanced secretion of the ductless glands, lack of vitamins 
and food deficiencies, faulty calcium metabclism and other causes. It is probable 
that in some cases of general constitutional disturbance such as nephritis, diabetes, 
gout, intestinal toxemia, etc., similar bone destruction may occur as Talbot [3], 
Roy [4!, Hopewell-Smith [5], Fleischman and Gottlieb [6| and others have described. 

A study of the literature relating to the two organisms concerned in this condition 
reveals a general agreement that, growing together, they are concerned in the 
production of various pathological conditions. Vincent’s angina, uleero-membranous 
stomatitis, acute trench mouth, gangrenous stomatitis, certain forms of acute 
tonsillitis may all be due to them. When we turn to the bacteriological methods 
employed in examining them we are faced with marked diversity of opinion. 

Bacillus fusiformis is rather a large oat-shaped bacillus, with pointed ends. It is 
about 10-14 microns in length and about 0-75 micron in breadth. It is a Gram- 
negative organism but stains well with carbol-fuchsin. It then shows an elongated 
body with pointed ends, the central protoplasm staining less deeply than the 
periphery. Sometimes there is the appearance of a capsule around it. It grows 
with difficulty in culture. Ruth Tunnicliffe [7] using ascites-agar and blood-agar as 
« medium and growing the cultures anaerobically, asserts that Spirochxta dentium is 
a stage in the growth of Bacillus fusiformis, but this appears to be incorrect. A 
bunch of fusiform bacilli, growing under natural conditions in the mouth, is shown in 
fig. 3. Spirocheta dentium was first described by Plaut [8] in 1894, and two years 
later by Vincent [9] in Paris. Kritchevsky [10] and Séguin have shown that the 
organisms may penetrate the periodontal membrane and be found in the bone. An 
illustration of this is also given by Sir Kenneth Goadby [11]. Since then numerous 
attempts have been made to group and classify them, all of which are unsatisfactory 
because of the difficulty of obtaining them in pure culture. There is considerable 
dispute as to their nature and generic name. By some they are spoken of as 
spirochetes, others prefer to name them treponema and yet others as_borrelia. 
Appleton |12) gives the following definitions of these terms :— 


Borrelia, a spiral flexible body with terminal filaments but no membrane. Treponema, 
parasitic and frequently pathogenic forms with undulating or rigid spirilliform body. Without 
crista or columella. With or without flagelliform tapering ends. Leptospira. parasitic forms, 
sharply twisted cylinders with flagelliform tapering ends, one extremity being sharply curved 
into a hook. 


Appleton gives a table for the identification of sixteen varieties using their 
dimensions, form, ends, and motility as means of differentiation. Hewlett [13] 
gives thirteen forms as being concerned in twelve different diseases. Bulleid [14] 
enumerates four varieties as commonly occurring in the mouth. In the absence 
of exact photographs it is extremely difficult to be certain whether one is 
making comparison under the same conditions as other observers. The untouched 
illustrations accompanying this paper will best show the organisms which are 
here described. Until laboratory workers have obtained satisfactory pure cultures 
of these organisms and succeeded in growing them in symbiosis, the fusiformis 
bacillus with the Spirocheta dentium, the full explanation of the problem 
will not be reached. I think, however, that light is thrown on the problem 
by the work of Noguchi [15]. As reported in my Liverpool paper, this 
worker succeeded in growing spirochetes in pure culture in a medium of 
sheep’s serum containing sterile animal tissue and he has since further elaborated 
this method. Now these are the identical conditions under which the infection is 
seen in the mouth, the clinical evidence for it consists in an undue quantity of serum 
and blood with little or no pus. These conditions I know and recognized as being 
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associated with chronic fuso-spirillary infection first, and I only learned of Noguchi’s 
work afterwards when I was working up the data for my Liverpool paper. There is, 
of course, the risk that all cases of periodontal disease may ultimately be proved to 
be due to some ultra-microscopic organism of which at present we know nothing. 
We can, however, only act in the light of our present knowledge. Glynn [16] asserts 
that a streptococcus is present in every case which he has examined, but he makes 
no statement as to the type of streptococcus found. I think it is true that a strepto- 
coccus may be obtained in every culture taken from the mouth and especially from 
the neighbourhood of the teeth. This, however, is also true of uleero-membranous 
stomatitis or any other fuso-spirillary infection, but it is not sufficient to prove that 
they are all pathogenic. I submit that where the streptococci are pathogenic you 
usually get pus, and that in those rather rare cases where the streptococci produce a 
negative chemiotaxis the bacteriological picture is still clear, the broth and agar 
tubes will swarm with streptococcal colonies and the direct smears will contain few 
or no spirochetes and fusiform bacilli, while in the fuso-spirillary infections the great 
number of these organisms present forms the essential feature in the picture. 


TREATMENT. 


I always begin the treatment of any case of periodontal infection by making 
a bacteriological examination of the contents of the gum pockets, taking cultures on 
glucose broth and blood-agar and direct smears, which is repeated later if I am not 
clear as to the type of infection with which I am dealing, until it is certain what the 
prevailing type of infection is. A thorough scaling is followed by the taking of record 
impressions. From the study and comparison of the resulting models with the 
mouth I try to discover where the food traps forming the foci of infection are. If I 
can relieve a general or local overcrowding of the teeth or get rid of a food focus by 
the extraction of an occasional tooth I do that. I then endeavour to make sure that 
the patient’s teeth are functional, avoiding artificial dentures if it is at all possible, 
but it must be remembered that no part of the body is healthy unless it is doing 
work, function is essential if the normal flow of blood and lymph through the vessels 
of the supporting structures of the tooth is to take place. Then the habits of the 
patients must be gone into. They usually eat—and often drink and smoke—too much. 
The question of the normal action of the bowels and the proper proportions of the 
diet need examination. Finally they need instructions as to the manner of caring for 
their own teeth |17|. I always try to keep constantly before my patients’ minds that 
I look after them occasionally but that they are their own dentists every day in the 
year, and thus it is upon their efforts rather than upon mine that the success of the 
treatment depends. I have gone into this treatment, which is general for all forms 
of periodontal disease, at such length because without this care and. examination 
there is, in my opinion, no hope of success. The local treatment to which I wish to 
draw your attention is by oxidation. After the patient’s mouth has been thoroughly 
scaled and cleaned a sterile saliva injector is inserted and the area to be treated is 
isolated with cotton-wool rolls (large sponges) and clamps. A drop or two of chromic 
acid 5 per cent. are now run into the gum pockets and to it is added a drop or two of 
liquor hydrogeni peroxidi. A foaming black mass results, due to the formation of 
chromium sesquioxide. I think that under natural conditions the organisms must live 
as facultative anaerobes, under a film of mucous; at all events they cannot survive in 
the presence of so much free oxygen. Another beneficial effect of the chromic acid is 
that it has a very marked inhibitory effect on the secretion of the mucous glands and 
dries up the mucous membrane. Both the natural habitat and the artificial medium 
on which the organisms grow show that abundance of free serum afford the most 
suitable medium for their growth, and the chromic acid by lessening the amount of 
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F1G. 1.—Film from Case X showing spirochetes and fusiform bacilli. x 1,000. 

















Fic. 2.—Film from Case Y showing spirochetes and fusiform bacilli. x 1,000. 
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Fic. 3.—Film from Case Y showing many ameebe in addition to the spirochetes and 
fusiform bacilli. This is an indication of the presence of undue quantities of food in the gum 
ockets and shows that the patient is not successful in keeping her mouth clean. A bunch of 
usiform bacilli, apparently developing, is shown at A. x 1 
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Fic. 4.—Film from patient Z. x 1,000. 
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serum helps to inhibit their growth if this treatment is repeated two or three times a 
week for about a month. 

On what does the suggestion that there really is such a condition as chronic 
fuso-spirillary infection of the gum rest? I think one may put forward as good 
evidence the undoubted fact that there is a clinical condition of the gum characterized 
hy the presence of serum and blood, but little or no pus, in which these organisms are 
found in direct smears, and that when in the course of treatment the organisms 
gradually disappear the clinical signs clear up as well. We must further note that 
the pathologists in attempting to obtain cultures of these organisms succeed best 
when they grow them on some form of serum which is the condition under which 
they thrive best in the mouth. It is interesting to note that free growth of these 
organisms is often seen where artificial dentures are pressing on gum tags and a 
local inflammation and exudation of serum are occurring. The fact that in artificial 
cultures they grow best anaerobically while the treatment which has yielded the best 
results is essentially one of oxidation also fits into the picture. In conclusion I 
should like to urge you not to shut your minds to the possibility of there being more 
than one type of periodontal infection. To demonstrate the histological changes in 
the normal and diseased tooth structures is an essential and necessary part of our 
work, but patients come to us suffering from bacterial infections which we must search 
out and treat, and this paper is ana ttempt to throw some new light on this problem. 
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Discussion.—Dr. LIVINGSTON said he wondered whether control smears and cultures from 
normal patients were made; whether the condition desired was associated with the presence 
of caleulus; whether the condition was limited to one or at most two teeth, and whether a 
standard loopful was being used. He did not think that either the lecturer’s slides or those 
shown from text-books gave an adequate picture of massive infection by these organisms. He 
thought that almost any vigorous treatment cleared up the condition, in fact, it was more 
correct to say that “ as the clinical condition cleared up so did the spirochetes vanish.” 


Mr. C. A. WAKEFORD said that the bacteriology of the fuso-spirillary infections was in a 
disappointing state. There were, probably, at least six different types of fusiform bacilli in 
the mouth, distinguishable by their morphology and serological reactions. The knowledge of 
the spiral organisms of the mouth showed much confusion; but the consensus of opinion was 
that the spirocheta of Vincent was a separate organism, distinct from the Sptrochata dentium 
of Hoffmann and of Miihlens. Although there appeared to be no doubt clinically about the 
pathogenicity of this symbiosis there was doubt bacteriologically. Injections into laboratory 
animals of the fusiform bacillus in pure culture had been uniformly negative ; and injections 
of the majority of the mouth spirals had a similar result. 

Therefore the experiments required were :— 

(1) The isolation of the spirochete of Vincent and its inoculation into animals. 
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(2) The animal inoculation of mixed pure cultures of Bacillus fusiformis and the 
spirochete of Vincent. 

(3) The comparison of the serology, one with the other, to lend further light to the 
transmutation hypothesis of Tunnicliffe which had never been confirmed. 

In conclusion he asked Mr. Doubleday if he attached any importance to the fuso- 
streptococcal symbiosis. 


Dr. J. G. TURNER said he agreed that there were distinct strains of spirochetes inhabiting 
the mouth. On purely morphological grounds no one could confuse Vincent’s spirochete with its 
few coarse curves, with Spirochxta microdentium with its many fine curves. He had tried to 
correlate the clinical appearances with the numbers of Vincent’s symbiosis in the smears. In 
a series of about forty cases he found a rough parallelism between the density of Vincent's 
organisms and the acuity of the mouth symptoms. As to treatment any good broom would 
clear away the infection, but he had found that once a patient had suffered from acute 
Vincent infection relapses occurred so long as any stagnation areas remained. Efficient 
drainage was needed to ensure cleanliness, and this was best provided by extraction. 
Extraction of the third molars only would not provide drainage. Extraction of teeth further 
forward was also necessary to ensure permanent drainage in recurrent cases—in the worst 
cases something approaching alternate extraction. He had found no value whatever in the 
use of arsenic preparations. 


Mr. E. DAVIES THOMAS said he did not agree that arsenic preparations were useless. He 
had seen cases of spirochetal infection of the tonsils which had failed to respond to all 
ordinary forms of treatment, but which had cleared up successfully on the application of 
salvarsan in glycerine as a paint. 


Mr. DOUBLEDAY (in reply) said that the infection was often localized in certain areas of 
the mouth but that if it was not treated it inevitably became a general infection. Calculus 
was sometimes present in these cases but it did not appear to be a specific feature of fuso- 
spirillary infection. Undoubtedly, different morphological varieties of both spirochetes and 
fusiform bacilli were present but although he had spent a long time in studying them, both in 
stained smears and in the living organism under dark ground illumination, he had come to the 
conclusion that, until they had been grown in pure culture and their life cycle demonstrated, 
it was not possible to accurately classify them and he preferred to rely upon the original, and 
untouched, photographs accompanying the paper to show what organisms he was describing. 
He had not studied the problem of strepto-bacillary infection. Some of the speakers had 
employed the term “ Vincent’s angina.” He wished to make it clear that not one of the 
patients, in the series of years upon which this paper was based, had suffered from “ Vincent's 
angina.” They suffered from a chronic periodontal infection which, with the exception of the 
one case quoted, had yielded to the treatment described in the paper. 
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The Nature, Diagnosis and Management of Cholecystitis and 
Gall-Tract Disease, with a Resumé of the Diagnostic and 
Therapeutic Value of Duodenal Biliary Drainage. 


By B. B. Vincent Lyon, A.B., M.D., F.A.C.P. (Philadelphia). 


I THINK we all feel that a free exchange of opinion is needed on the diagnosis and 
management of gall-tract disease, problems which will remain unsettled until we 
learn to recognize the existence of cholecystitis at an earlier stage; and until 
we admit that in the later stages the disease is no longer confined to the gall-bladder 
alone and therefore responsive merely to surgical ablation, and until the surgeon and 
clinician realize that a combination of methods of treatment will best solve the 
problem. In a previous paper I made the following statement : 


“There is a stage in the disease where surgery is unnecessary and perhaps harmful, a 
stage where it is indispensable for saving life or removing a certain part of the disease, and a 


stage in which, surgical effort having been exhausted, non-surgical measures alone are of best 
service to the patient. These stages likewise apply to all methods of non-surgical manage- 
ment. Not infrequently, a case definitely surgical is too long denied the benefits which only 
surgery can offer. Keen judgment in the selection of each patient for surgical, non-surgical 
or combined treatment, expert technique in each method, and better team work are the very 
essence of future improvement.” 

During the past ten years I have become increasingly convinced of the value of 
hiliary tract drainage, in the diagnosis and treatment of some forms of cholecystitis 
and associated gall-tract disease, especially in making an earlier diagnosis of the 
disease than could be made by any other means (e.g., history, physical examination, 
the X-ray method of Graham, and the various laboratory tests). All five methods 
should be used, since each supplies some information not to be obtained by the others. 
[ should have liked to contrast the information obtained by each of these five 
methods, but I believe I can best use the hour by discussing the one with which 
you are probably least familiar. 

In a recent lecture, I reviewed the diagnostic evidences secured by a direct 
examination of the bile, particularly in relation to the finding of abnormal cytology 
and crystalline precipitations. Since you know the theoretical premises on which 
this method of medical drainage of the biliary system was developed, I shall now 
attempt to demonstrate that the procedure is essentially practical. 

[A cinematograph film of the technique advocated was then shown. | 

The following are the groups of biliary tract and allied diseases in which biliary- 
tract drainage, when properly carried out, has great therapeutic value :— 

(1) Hepatitis and relapsing cholangitis (particularly if a cholecystectomy has 
failed to give relief) can often be cured without secondary operations, provided there is 
no evidence of residual stone in the common or hepatic ducts. 

(2) In many eases of obstructive jaundice due to impacted or ball-valve common- 
duct stone, the foregoing plan, aided by the administration of morphia, has lessened 
inflammatory oedema and sphincter spasm and permitted the stone to bob back into 
the dilated common duct. Occasionally, it has been passed per rectum and 
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recovered from the sieved stool. After drainage has been established, the'jaundice 
rapidly clears, toxic myocarditis and nephritis subside, and surgery -is_ possible 
earlier than under the older form of management. 

(3) When proper judgment is used in their selection, many patients suffering 
from quiescent cholelithiasis may be restored to health. And in some cases in which 
the cholelithiasis is active and there is an inflamed mucous membrane of the 
gall-bladder and the bile-ducts, the patients may be relieved from colic and the 
condition brought to a state of quiescence. The necessary surgery can then be 
carried out at the most suitable interval period, as in appendicitis. 

(4) In many eases of gall-tract disease, including quiescent cholelithiasis, in 
which, for some reason (particularly in those of advanced years) surgery cannot be 
undertaken, we have seen non-surgical drainage substituted for surgery with most 
satisfactory results. When there are serious surgical contra-indications in gall-bladder 
disease requiring cholecystectomy, a week or two of pre-operative drainage, when 
practicable, detoxicates the patient more rapidly, and permits earlier and safer 
surgery. 

(5) Post-operative persistent hiccough and vomiting has been effectively checked 
in a good many cases, sometimes after the first few hours of drainage. A number of 
cases of epidemic hiccough have been promptly aborted. In most of them, a 
streptococcus has been isolated from the bile. 

(6) Post-operative adynamic ileus has been effectually combated by biliary 
drainage and duodenal lavage. 

(7) Some persistent biliary fistulas have been successfully closed by this form of 
drainage, with the aid of vaccines. 

(8) Simple catarrhal jaundice usually clears promptly in from two to seven 
days after the obstructive plugs of mucus are removed. This spares the liver and 
pancreatic cells many days of pressure damage. Similarly, jaundice following the 
use of arsphenamin can be aborted. 

(9) Early gall-bladder and duct catarrhs, with subinfection, and especially 
catarrhal cystic duct obstruction, diagnosable only by medical drainage study, can 
often be permanently cleared up and thus more serious pathologic conditions may 
be prevented. I base this assertion on the evidence of good clinical recovery of the 
patient, together with the return of a normally functioning gall-bladder when 
rechecked by cholecystogram and coincident with the recovery of excellent “B” or 
gall-bladder fractions which before were lacking. 

(10) Cholecystitis as a complication of acute fevers often responds favourably. 
The drainage findings in many infectious fevers give evidence of the early mucosal 
damage to gall-bladder and ducts, microscopically showing pronounced exfoliation of 
gall-tract epithelium, mucus, leucocytes and bacteria. 

(11) In a large group of cases with hepatic intestinal toxemia (“ biliousness ” ?) the 
patients give vague histories of atypical digestive symptoms, anorexia, constipation, 
headache, scotoma, nausea, belching, flatulency, dizziness, various skin changes, 
indicanuria, albuminuria, and hyperbilirubinemia. In many of these cases the 
gall-bladder and appendix have already been removed. Medical drainage, colonic 
irrigation and dietetics will secure much better results than calomel or other drugs. 

(12) In another large group the patients suffer from severe headaches, often 
cyclic, suggesting biliary migraine. Many such patients can be completely relieved. 
It is important to exclude headaches due to eye strain, sinusitis, nephritis, arterio- 
sclerosis, ovarian dysfunction and intracranial conditions, which obviously require 
different treatment. 

(13) Certain forms of asthma which cannot be properly typed by allergy tests 
seem to be due to some toxic factor within the gastro-intestinal tract which responds 
favourably to this form of treatment. 
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(14) In association with other measures, some cases of chronic neuritis and 
arthritis have been greatly improved, particularly joint cases in which there is 
infection within the liver or intestine. All recognizable extra-abdominal foci should 
be removed, if possible. (This applies equally to all other groups also.) 

(15) In a group embracing typhoid carriers, flagellate or other parasitic infections 
involving the biliary tract and upper intestines, this treatment will be found helpful. 
Giardiasis is especially stubborn and, in its tendency to relapse, suggests invasion of 
the gall-bladder. 

(16) The continuous method of biliary drainage, modified slightly in diet, has 
been found an excellent plan of treatment for gall-tract disease associated with the 
medical form of duodenal ulcer. This deserves to be emphasized, because the diet 
prescribed in most ulcer cases treated medically, is lacking in adequate food stimuli 
for emptying the gall-bladder, hence its contents become progressively static, and in 
our efforts to heal the ulcer we tend to initiate or aggravate cholecystitis. 

(17) Finally, there is a group embracing various problem diseases for some of 
which cases very distinct improvement has been secured. 

(a) In cirrhosis of the liver, when detected in an early stage (it is often discovered 
accidentally at the time of a gall-tract operation), this treatment, added to the 
orthodox plan of management may possibly obviate the later more serious aspects of 
the disease. This group also deserves emphasis. 

(b) Among others benefited may be mentioned a patient suffering from 
hemolytic jaundice with splenomegaly, several with pernicious or grave secondary 
anwmias (due partly to circulating liver toxins ?), chronic pancreatitis or subfunction. 
Some diabetics have been distinctly aided. A case of erythema nodosum and a case 
of purpura hemorrhagica, in association with manifest gall-tract disease, cleared up 
satisfactorily, after diet and chemotherapy alone had previously failed. 

(c) In a few cases of non-traumatic epilepsy, especially in young adults, although 
the majority of the patients were not benefited, the seizures were greatly lessened in 
frequency and severity, after pheno-barbital and other drugs had failed to relieve. 
Clinical evidence suggests that in some cases there may be circulating toxins from 
the liver or intestines the removal of which by drainage and irrigation prevents or 
ameliorates the attack. 

The above groups embrace our personal experience. 

I will now summarize my views on special and general treatment of some 
diseases of the biliary system. 

Gall-tract disease is rarely a clinical entity confined to the gall-bladder and 
bile ducts. More frequently it involves in a high degree the liver, as well as the 
pancreas, the duodenum, the intestines (especially the colon), the cardio-renal system 
and all the respective nerve, blood and lymphatic supplies. 

The solution of the therapeutic problem lies in the proper selection of patients 
for whom the methods—surgical, non-surgical, or combination—are required. 
A study of the factors concerned in the continued or relapsing ill health 
of the patient suggests that there are three vicious circles at work. The first is 
concerned with the lymphatic drainage between the gall-bladder, liver and pancreas. 
If there exists an interstitial cholecystitis of bacterial nature, the gall-bladder becomes 
« genuine focus of infection and the lymphatic distribution returns the infection to the 
liver and pancreas and back to the gall-bladder. Such gall-bladders fail to be 
permanently relieved by duodenal drainage and tend to relapse. The only way 
to break this first vicious circle is to remove the gall-bladder. Occasionally, the 
focal mural infection may die out or become attenuated after connective tissue over- 
growth has become excessive, but by that time the gall-bladder is usually contracted 
and is unable to concentrate or empty properly; the result is therefore much the 
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same and warrants cholecystectomy, provided surgical skill and other considerations 
permit. The upper right quadrant is the zone in which abdominal surgery is most 
difficult—experience, expert technique and sound surgical judgment being required 
for it. A large percentage of such cases, in which the gall-bladders have been 
removed early without injuring the ducts or infecting the peritonium, show satis- 
factory recoveries, the percentage restored to health being in direct ratio to the skill 
and technique of the surgeon, in careful pre-operative preparation and in reducing 
operative trauma to liver, ducts, intestines and their blood and nerve supplies. 

Nevertheless, too high a percentage of all cases relapse, despite the most skilful 
surgery. The usual cause is a pre-existent hepatitis which often creates a residual 
infection and catarrh in the extra-hepatic ducts, thus producing a relapsing cholan- 
gitis which often demands secondary surgery. In such cases, the liver, bile ducts 
and intestinal tract become the chief focal points of infection, and in them the second 
and third vicious circles are set up. The liver and ducts carry the toxic bile into the 
duodenum, through the intestines to exit in the feces. As a result the intestines 
often develop mural, as well as mucosal disease. This second vicious circle therefore 
consists in re-absortion of bacteria or toxic substances in the bile, by way of the 
mesenteric veins, emptying into the portal vein, thence back to and through the liver, 
part of the toxic dose being shunted by the hepatic veins through the inferior 
vena cava into the right side of the heart, the larger part being re-excreted by the 
liver bile to be again re-absorbed in the intestines. 

The third vicious circle is similar but represents that toxic portion of the bile 
picked up by the mesenteric lacteals, emptied into the receptaculum chyli, thence by 
way of the thoracic duct into the left innominate or left subclavian vein, finally 
reaching the heart. Once again this toxic or impoverished blood is pumped into the 
arterial circulation to exert a harmful effect on all the tissues. Particularly important 
is the blood carried by the abdominal aorta to nourish the intra-abdominal viscera. 
After supplying the spleen, stomach, pancreas and intestines, the waste materials 
from such sources are in part again carried through their veins into the portal system 
and back to the over-worked and functionally enfeebled liver cell to be re-excreted— 
and the vicious circle is renewed. No wonder the cardiac, renal, blood-vascular, 
neural and intestinal systems, begin to display wide variety of symptoms! In the 
visceroptotic patient with gall-tract disease, the effect of the second and third vicious 
circles is especially evident. 

The liver has great power of recuperation but long-continued resorption and 
detoxification of bacterial and chemical toxins devitalizes its cells and, in time, 
seriously impairs or destroys their function and encourages degenerative tissue 
changes. How then can the second and third vicious circles be broken ? Obviously, 
both are beyond the scope even of judicious surgery, since, as the recent work of 
Mann has shown, patients would not long survive removal of the liver or duets. 
Furthermore, surgical drainage of the common duct is not only difficult and 
dangerous, but, in many cases, is less efficient than drainage by the duodenal tube. 
Herein lies one important use of non-surgical drainage of the biliary system as a 
therapeutic ageni. 

Experience has shown that by removing from the body by cholecystostomy or 
choledochostomy the quotient of recoverable toxic factors in the bile, the muscular 
irregularity of the heart disappears, the toxic irritation of the kidneys is subdued, and 
the digestive function is improved. In short, a favourable symptomatic response is 
usually secured, but its duration is too often limited to the surgical drainage period, 
and relapse often occurs after sinus drainage has terminated and the toxic bile 
again passes through the usual intestinal channels. Therefore, it seems reasonable 
to assume that simple removal of such bile from the body, accompanied by rest in 
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hed, diet, etc., is the cause of the clinical improvement. As knowledge of the vicious 
circle spread, surgeons began to have increased success with cholecystectomy. 
Nevertheless, relapses still occur as a result of the second and third vicious circles. 
Our experience has indicated that their evil effects can in many cases be controlled 
by medical drainage, vaccine therapy and total management. 

A four-hour morning drainage will recover, on an average, 300 c.c. of mixed bile, 
of which three-quarters approximately will be “AC” (duct-liver) fraction. An 
eight-hour day drainage will average about 600 c.c., of which five-sixths represents 
“ AC” fraction. If such intermittent drainages are carried out once a week for two 
months the amount of bile recovered will average either 2,400 c.c. or 4,800 ce.c. 
removed from the body during that period of time. Until 1922, non-surgical 
therapeutic drainage was confined to the intermittent method of. four- to eight-hour 
daytime drainage at daily, semi-weekly or weekly intervals. Such drainage often 
proved sufficient to clear up the mildly catarrhal or infected gall-tract systems, but 
could not secure improvement in more severe cases of hepatitis, cirrhosis, cholangitis 
and pancreatitis. Each drainage removes much inflammatory débris and myriads of 
bacteria, as is evidenced by microscopic and cultural examination. The trans- 
duodenal lavage flushes out the intestinal tract and helps to detoxicate, but despite 
eight weekly drainages, the catarrhal gall-tract fills up for fifty-two out of sixty days. 
Therefore, in the more severe cases, the treatment must be intensified ; the method 
of more continuous drainage now instituted is found to be practical.’ Continuous 
drainage will remove between three and five gallons of bile in three weeks’ treatment. 
This thoroughly drains the liver and revitalizes its cells, flushes the ducts, prevents 
their becoming clogged with mucus or the débris of inflammation or infection, and 
also prevents secondary stasis and minimizes the possibility of secondary calculi. 
Further, by draining the pancreas, it removes the strain on that organ and lessens 
the risk of chemical and bacterial injury to the duodenal mucosa. 

Maximum drainage of the liver and unobstructed ducts can be secured by the 
duodenal tube. A study of many surgical bedside notes of the amount of bile drainage 
recovered by intubation of the common or hepatic ducts was found to average less 
than 500 ¢.c. in twenty-four hours (except in cases of jaundice due to obstruction of 
the common duct), whereas an average of 1,500 c.c. of bile drainage in twenty-four 
hours has been secured by the duodenal tube, except in cases with stricture or adhesion 
or pressure-block of the extrahepatic ducts. In these conditions surgical drainage 
must be carried out. In some cases, it would appear that the greater portion of bile 
secreted by the liver was removed, as the stools were acholic. In others the colour 
of the stools and the tests for the bile content indicated that even the large amounts 
withdrawn did not represent the total bile secreted. We question whether this 
large withdrawal of bile could be practised without unfavourable results in persons 
with normal digestion and no intra-abdominal disease. However, in the sick, 
especially those suffering from hepatic intestinal toxemia or advanced gall-tract 
disease, the benefit of such treatment is very striking. "We have noted that a 
proportionately larger amount of bile is often recovered during the night drainage 
hours, when the liver is not being stimulated by the ingestion of food. Frequently 
between 800 and 1,800 c.c. of bile mixture have been recovered from 9 p.m. to 
9 a.m. An increased rate of liver secretion may be noted in certain cases following 
the introduction of duodenal feeding, whereas in others this effect is not so marked. 
Clinical observations show distinct variability in the rate of bile secretion in 
individual livers. In some, it appears greatly accelerated; in others, definitely 
retarded. Most of our experimental observation has concerned persons who were 


1‘*The Therapeutic Value of Non-surgical Drainage of the Biliary Tract,’’ Journ. Amer. Med. Assoc., 
November 14, 1925, Ixxxv, 1541. 
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sick. Not enough opportunity has developed for controls with so-called normals 
because of the difficulty in securing the aid of normal persons who will undergo this 
form of clinical experimentation. 

In association with non-surgical drainage as a pre-operative and post-operative 
measure, the complete treatment of chronic gall-tract disease should embrace a 
suitable dietetic regimen of frequent small feedings with reduced fat and animal- 
protein content, colonic irrigations, when indicated, and vaccine therapy. Chemical 
therapy by the mouth should be prescribed only to correct known factors of 
abnormal chemical conditions in the gastro-duodenal, pancreatic and biliary tract 
chemistry. A word more in regard to diet. Theoretically, in order to empty the 
gall-bladder more frequently, fat-filled diets are needed. But in many cases cystic 
duct obstruction prevents such emptying, and in other cases patients suffering from 
gall-stones undergo acute attacks as a stone is forced into the cystic duct. 
Clinically, such patients are intolerant to fatty foods and animal-protein, and in 
such cases, as also in many cases after cholecystectomy, fat and animal-protein 
must be reduced. Common-sense efforts should be directed to restoration of normal 
bowel function, breaking the “constipation-laxative habit” vicious circle, and, 
finally, the patient should be educated to adjust his life so as to place the least 
strain on damaged organs, exactly as in the management of tuberculosis, diabetes, 
etc. This education may embrace rest, physical exercise, hygiene, vacation periods, 
and, in certain cases, abdominal support, physicotherapy and heliotherapy. 

From a recent study of 376 cases (up to 1924) we find that 318 were treated by 
non-surgical measures alone, including duodenal drainage. Some patients had 
incipient disease, others, late pathological changes with complications, and many 
were seriously ill. 

Analysis of the results showed that thirty per cent. remained “ cured,’’ i.e., 
symptom-free from one to four years and the objective findings became normal. 
Fifty-two per cent. were so much improved as to resume their former occupation, 


discard further active treatment and remain in good health for periods longer than _ 


one year. Nine per cent., in a group representing chronic illness of many years’ 
duration, were considerably improved. Only two per cent. were entirely unimproved 
and only one (0-2 per cent.) died. The results in 6 per cent. of this series could 
not be traced. 

Of the total series of 376 patients, fifty-two had undergone gall-tract operations 
without relief and were badly incapacitated, the average was two operations per 
patient. This result was partly due to persistent post-operative complications and 
partly to a bad choice of the original operation, or to incomplete exploration and 
failure to recognize a multiple lesion. Many were found to have residual pus or 
bacterial foci in tonsils, teeth, etc., which accounted for some of the relapses or 
unfavourable end results. Twenty-seven of these fifty-two cases were treated 
entirely by various non-surgical procedures—including biliary drainage and vaccines 
—with marked improvement; nineteen cases required further gall-tract surgery, 
preceded and followed by non-surgical drainage, before health was restored. 

Our experience has shown that excellent end-results had been secured in more 
than one-half of our gall-tract cases by the use of non-surgical measures alone. It 
is impossible to evaluate end-results in any comparative series of gall-tract cases, 
whether operations were performed or not, or to draw reliable conclusions, as 
individual cases vary too greatly, but in the details of this study the results speak 
for themselves. 

Many gall-tract operations now performed (often because of errors in diagnosis) 


might be avoided if expert non-surgical management were available; on the other 


hand in conditions of chronic gall-tract disease, the indications for cholecystectomy 
may even be increased. 
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This paradox is explained by the fact that diagnostic biliary drainage, when 
intelligently performed, will enable us to detect larger numbers of non-functioning 
gall-bladders, with associated evidence of hepatitis or cholangitis. A larger number 
of cholecystectomies will then be demanded, as only a surgical operation can break 
the lymphatic vicious circle between liver and pancreas. Thus, only the functionless 
gall-bladder will be removed, to the benefit of the patient. We believe that there 
would be a smaller number of post-operative relapses if pre-operative and post- 
operative non-surgical drainage were employed. 

All cases of advanced gall-tract disease theoretically require surgical treatment, 
but cholecystectomy removes only one end-product of gall-tract disease, and not the 
disease itself. Practically, it might be better if surgical operation were confined to 
removal of pathological lesions (gall-bladder, stones, cancer, adhesions, stricture, etc.) 
or to short-cirecuiting for non-removable obstructive lesions (cholecysto-duodenostomy, 
etc.) and if drainage were then established and continued, in non-obstructive lesions, 
by duodenal tube methods. This may prove to be the better, if not the only, way of 
breaking the second and third vicious circles. 

Epitomized, this means that surgical and non-surgical measures alike have their 
limitations, but, by combining them intelligently, much more can be done to prevent 
gall-tract disease and to cure or ameliorate it in both its early and its late stages. 

To advance this subject, physicians and surgeons need a broader understanding 
of their individual and mutual efforts of attacking this problem. We should develop 
better team work. 

I have presented this method, first, as a means of diagnosis of biliary diseases to 
supplement the usual clinical and roentgenological methods; secondly, as an alterna- 
tive method of treatment of some types of gall-bladder and duct disease in which there 
is doubt as to the need of surgery ; and thirdly, asa supplemental method of continuing 
post-operatively the surgical principles of drainage in those cases incompletely cured 
by surgical methods alone. 

In introducing this method, I have not presented merely a brief for or against 
magnesium sulphate, or any other substance used in carrying out biliary tract 
drainage, although I believe magnesium sulphate, peptone, olive oil and oleic acid 
are the best stimulants; I have not contended that the gall-tract system empties 
only as a result of Meltzer’s ““ Law of contrary innervation,”’ or that the gall-bladder 
empties itself by simple muscular contraction alone, or by gravity, or by syphonage, 
due to a relaxed sphincter, or by combinations of these and other influences—such as 
contraction of the diaphragm, milking of the duodenum, changes of intra-abdominal 
pressure and so on --although it is evident that in the light of the recent work of 
Whitaker, Mann and others, the gall-bladder seems to empty chiefly, if not solely, by 
the power of its own intrinsic musculature. 

On the contrary, my efforts have been chiefly directed to establishing the fact— 
by calling attention to my improved clinical results—that duodenal drainage of the 
biliary tract is a practical procedure useful, within obvious limitations, in both 
diagnosis and treatment of certain types of gall-tract and allied diseases; and to 
point out that this method is of advantage to the surgeon as well as to the physician ; 
and suggests future possibilities towards the solution of some of the “ problem” 
diseases and also towards their prevention. 


Discussion. —Dr. J. W. MecNEE said that his own experience had proved the value of 
duodenal drainage as a diagnostic method, but with regard to treatment he had had little 
experience of the methods described by Dr. Lyon. He could not help doubting the results 
claimed in such a variety of conditions, and he would emphasize the value of glucose in 
protecting the liver cells from further injury, as an alternative to duodenal drainage. His 
only experience in treatment had been with the administration of concentrated magnesium 
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sulphate solution by the mouth on an empty stomach, and this he believed was of value as a 
simple method of non-surgical biliary drainage. 

Dr. F. A. KNOTT said that as evidence of the value of duodenal intubation in diagnosis he 
would give the figures from the results of 411 consecutive routine examinations. Laboratory 
notes showed that over 75 per cent. of the specimens obtained before and after administration 
of magnesium sulphate represented, respectively, the resting duodenal contents and the 
bile from the gall-bladder and biliary tracts: the reaction, colour, chemistry and cytology 
agreed with the findings which Dr. Lyon had illustrated. Possibly the most convincing 
figures in this series were those concerning cases in which the laboratory reports could be 
compared with the results of subsequent operation. In thirty-two cases, gall-stones had been 
found and cholecystectomy performed. In twenty-six of these the probability of cholelithiasis 
had been noted from examination of bile flowing after installation of magnesium sulphate. 
Twice only in this series had cholesterol crystals been noticed in the bile and yet no stones 
found at operation. He could not so easily give exact figures for cholecystitis without 
stones, as the percentage treated surgically was much smaller, but it would illustrate the 
value of duodenal intubation to record that in twenty-four cases it had been possible to 
identify bacterial strains, such as Bacillus typhosus, Staphylococeus aureus, ete., obtained 
from the surgically removed gall-bladder, with those organisms already grown from the 
hile-containing specimens removed via the tube. 

Their technique has differed little from that described by Dr. Lyon. In most of the cases, 
a good flow of bile had been observed when using somewhat less magnesium sulphate, 40 e.c. 
being the usual amount applied once only, and not as a repeated stimulation to biliary 
discharge. We have been unable to convince ourselves entirely that it was possible to 
separate the bile-containing specimens as representing the contents of different parts of the 
biliary tracts, and we have been content to secure, aseptically, one good sample of dark- 
coloured gall-bladder bile. One other point in technique which he would like—in agreement 
with Dr. Lyon—particularly to emphasize, was the necessity of obtaining at one sitting a 
complete series of specimens representing the gastric resting juices, the resting duodenal 
contents and the true gall-bladder bile. It had been his custom to irrigate thoroughly with 
distilled water between each stage of this above process, so that convincingly distinct samples 
could be secured and reasonably accurate comparisons made. Also before drawing deductions 
from the results of duodenal intubation, he felt that it was essential to know the result of a 
previously performed detailed fractional gastric test meal. From his own experience he 
believed that in the majority of people with a normal degree of gastric acidity, the resting 
duodenal contents were practically sterile and the possible significance of any bacterial strains 
isolated from the results of duodenal intubation was evidently much greater when it was 
known that the natural gastric germicidal barrier was intact. 

Dr. CAWADIAS said that he had made extensive use of Dr. Vincent Lyon’s methods some 
time ago in the medical clinic of Athens, and found them remarkable from the point 
of view of diagnosis. Not only did they help in detecting the infected bile, but they also gave 
an insight into the mechanics of the excretion of bile and facilitating the diagnosis of 
a condition before unknown, namely, atony of the gall-bladder, which caused great delay 
in the expulsion of bile B. in many cases of convalescence of typhoid fever, and of vague 
abdominal troubles. This atonic biliary stasis probably played a considerable part in the 
genesis of gall-stones and the accentuation of cholecystitic infections. 

The therapeutical use of Dr. Vincent Lyon’s methods was also very important but 
unfortunately not always easy. That was why he (Dr. Cawadias) had tried to provoke the 
flow of bile by simpler methods, although he realized that drugs given by the mouth, diluted 
and modified during their passage through the stomach, could not act on the duodenal mucosa 
so as to provoke the biliary expulsion reflex so intensely as when these drugs were brought 
directly to the duodenal mucosa. However, good clinical results were obtained with these 
simpler methods. He (Dr. Cawadias) used a combination of magnesium sulphate and 
peptone, which had been proved, thanks to the experimental work of Dr. Ramond, to be more 
effective than either magnesium sulphate or peptone singly. The injection of pituitrin also 
provoked evacuation of bile, and this method, which had given such good results in the hands 
of the German physicians, especially Bergmann and his pupils, raised great hopes that we 
might succeed in provoking biliary drainage without too frequent use of intubation. 
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Dr. T. [20D BENNETT said that they were grently indebted to Dr. Vincent Lyon for 
having reasserted the importance of catarrhal conditions in association with diseases of the 
biliary tract. For some years attention had been concentrated, perhaps too closely, upon 
the importance of ascending lymphatic infection directly attacking the walls of the gall-bladder, 
but Dr. Vincent Lyon had produced strong evidence that direct infection by way of the lining 
membranes of the ducts and gall-bladder itself was of great importance. His (the speaker’s) 
own experience had been more particularly on the diagnostic side, and he had then had 
occasion to appreciate the value with regard to duodenal tubage, particularly as a means of 
studying the bacteriology of gall-bladder diseases. The introduction of cholecystography had 
proved so valuable that occasions for Dr. Lyon’s technique had been less frequent during the 
past twelve months, but recent work, especially in America, showed that cases occurred which 
could be diagnosed with greater accuracy by his method than by radiological means, although 
such cases were admittedly rare. 

With regard to the importance of thorough drainage of the biliary channels in surgical 
cases, both before and after operation, Dr. Lyon had made a sound point in emphasizing the 
fact that the modern operation of cholecystectomy removed the main infective focus, though 
it did not promote drainage of the intra- and extra-hepatic bile channels so effectively as did the 
older operation of cholecystostomy. He (Dr. Izod Bennett) was however unable fully to share 
Dr. Lyon's pessimism regarding older methods of treatment. In the days of the Roman 
baths the value of the oral administration of magnesium salts in dyspeptic conditions was 
recognized. The Roman baths and spa waters all over Europe testify to the efficacy of 
these lines of treatment, although. obviously, the results were by no means all that could be 
desired. 

Dr. LYON (in reply) said that in such a wide range of therapeutic usefulness, he did not 
imply that the method was a “ cure all.” 

He then quoted various case-reports of post-surgical treatment and referred to the 
value of the method in cases of diabetes before the introduction of insulin, and to its 
suecessful use, twenty-seven years after infection, in the case of a typhoid carrier whose gall- 
bladder had been removed, leaving a residual typhoid hepatitis. 

In reply to Dr. Hurst, Dr. Lyon said that simple catarrhal jaundice, so called, was an 
underrated disease as regarded its ability to damage the liver and pancreas; he had had many 
patients suffering late liver or gall-tract disease whose history showed an incidence of catarrhal 
jaundice many years before. He felt that the use of magnesium sulphate by mouth at many 
spas had not brought about more than a palliative result in the prevention of late gall-tract 
disease. Magnesium sulphate, given by mouth, was partly changed by the acidity of the 
gastric juice to sodium sulphate before reaching the duodenum, and thus constricted rather 
than relaxed the unstriped muscle of the duodenum and Oddi’s sphincter. Dr. Lyon told of 
his experience with Huntoon’s harmone broth in regard to keeping down the cultural recovery 
of Bacillus coli, and facilitating the recovery of the cocci. He had never had Dr. Hurst’s 
experience of peptone shock, or anaphylaxis. He had frequently found it difficult to dissuade 
patients from the method of duodenal tube drainage, in cases for which he had definitely 
selected surgical, rather than medical treatment. 
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Recent Investigations in the Treatment of Gonorrheea. 
By Major E. C. Lampkin, D.S.O., R.A.M.C. 


ABOUT three years ago Major A. T. Frost, R.A.M.C., read a paper before this 
Section on the treatment of gonorrhea by kataphoresis, a method which, under his 
skilled direction, had yielded promising results. This method, however, is a highly 
technical electrical process and in unskilled hands is not altogether devoid of risk. 
On Major Frost’s departure, owing to lack of the necessary specialized knowledge we 
reluctantly abandoned this experimental line of treatment. 

The research work carried out both at Rochester Row and, later, at Woolwich 
hy Majors Frost and Dimond had brought to light a great many facts concerning the 
morphology of the gonococcus, on which the elaboration of the method now under 
trial at Woolwich was essentially based. 

The most serious disadvantage of kataphoresis was that it required a fairly 
complicated apparatus in a central clinic with technical supervisior. The provision 
of all these essentials would have been justifiable and a large clinic might have been 
established in which all gonorrhoea cases could have received efficient kataphoresis 
under perfect) conditions, if a rapid sterilization of the urethra could have been 
guaranteed. However, we did not obtain results of such a standard and this induced 
us to explore for other methods of attacking the gonococcus. 

Any successful line of treatment for gonorrhcea must essentially be simple in 
application. No method is likely to be employed universally if its application is 
complicated. 

Another essential factor in the treatment is the avoidance of bactericidal local 
applications to the urethra in the acute stages of the disease, with the object of 
destroying the gonococcus in situ. 

This statement implies no reflection on prophylactic and abortive methods of 
treatment, both of which, when employed at the “ psychological moment,” are highly 
successful in the prevention and cure of the disease. As Harrison says: “ While the 
gonococcus is still in the navicular fossa, it is in your hands; but when it has 
penetrated beyond the neck of this fossa, you are in the hands of the gonococcus.”’ 
Each of these methods has a definite place in the control and treatment of 
gonorrhcea, but when once the gonococcus has established itself in the mucous 
membrane of the urethra, it is beyond the reach of bactericidal local applications. 

The treatment of gonorrhea is one of the oldest problems of medicine, and every 
known drug, in every shape and form, has at one time or another been introduced 
into the urethra in the hope of effecting a cure, but never with unqualified success. 
Within recent years new organic preparations, generally containing a silver salt as a 
basis, have gained a considerable reputation; but we have never been able to 
substantiate the optimistic claims made for them in a case of developed gonococcal 
urethritis. The administration of drugs by mouth or parenterally has also met with 
little success. This does not deprecate the use of many drugs which are of proved 
value as adjuvants of treatment, especially in the remoter effects of gonorrhceal 
infections. 

In carrying out the treatment I am about to describe, we have endeavoured to 
eliminate all direct assaults on the gonococcus by antiseptics and to elaborate some 
kind of vaccine therapy in the hope of raising the local and general immunity by the 
reaction of the body against the invading organism. 
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Vaccines have not been universally successful in the treatment of gonorrhaa. 
Their use is always advocated by authorities, but it is doubtful whether the 
practitioner treating the case has much faith in their utility. At all events no great 
enthusiasm is evinced as regards their employment. 

In the: acute stage of an attack of gonorrhoea, the body response in the 
manufacture of antibody is small and one attack of gonorrhcea confers very slight 
immunity against a subsequent attack. The gonococcus itself is highly toxic and 
vaccines consisting of a suspension of the dead bodies of the organism can only be given 
in minute doses, probably quite incapable of stimulating the immunity mechanism. 
If given in larger doses they are toxic and their immediate and remote effects are 
harmful. 

It is for this reason that gonococcal vaccines have yielded poor results and that 
there have been so many attempts to produce a non-toxic or detoxicated vaccine. 

Before attempting to describe our methods of vaccine production at Woolwich I 
will indicate certain general principles of treatment which we consider to be 
important : 

(1) Irrigation—The value of urethral irrigations in general is always a 
contentious point, and a further contentious point is whether such irrigations should 
be anterior or posterior. 

We have given all combinations of this method an extensive trial, and we are 
quite convinced that cases do much better when irrigation is carried out and when 
the posterior irrigation method is employed from the very beginning. Our only 
object in employing irrigation is to effect thorough urethral drainage. The solution 
used is potassium permanganate, 1 in 20,000. In this strength its bactericidal 
effect is probably at a minimum, it is non-irritating to the acutely inflamed urethral 
mucous membrane, and its astringent action is slight. 

We expend much time and care in educating the patients in acute cases to 
irrigate efficiently, but the better results always justify the trouble involved. 

(2) The Reaction of the Urine.—From the earliest days the administration of an 
alkaline mixture by the mouth has given good clinical results. When the method 
of kataphoresis was on trial the reaction of the urethra was of paramount importance, 
for purely physical reasons. To obtain this optimum alkaline reaction, large doses 
of alkalies were given by the mouth. Cases receiving these large doses of an alkali 
made, comparatively, very good progress, and this fact induced Major Dimond to 
investigate the precise significance of reaction, both as to the morphology of the 
gonococcus, and as to the behaviour of the tissues. 

It was found that a urine reaction of pH 7:2 to 7:4 was an optimum one for the 
tissues in resisting the infection and at the same time was an unfavourable reaction 
for gonococcal development. This effect is shown in further detail in the charts. 

Many alkalies were tried in order to produce this optimum reaction, and the 
alkaline sodium phosphate has been found to be the most suitable drug for this 
purpose. The dose must be comparatively large; our routine practice is to give 
240 gr. four times a day—a total of nearly 1,000 gr. daily. 

The effect on the urine reaction is controlled by daily urine titration. As merely 
an approximate figure is necessary, this titration need only be a rough and 
practical one. 

The great difficulty is to maintain the reaction of the urine on the alkaline side 
of neutrality and to avoid a sustained acid reaction which would be of great 
advantage to the gonococcus. 

VACCINE THERAPY. 

Two terms will recur frequently in the ensuing description of our methods of 

vaccine manufacture :— 
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(a) Endotoxin, that is, a substance produced by autolysis of the gonococcus. 
The gonococcus is easily autolysed; for example, it autolyses during culture and by 
contact with most ordinary diluents such as normal saline solutions, distilled 
water, ete. We consider this endotoxin to be the toxic and provocative element of 
the germ. 

If applied locally to an acute gonococcal focus it causes an exacerbation of 
symptoms ; if the focus be a latent one the application of endotoxin produces 
an active process and if endotoxin be injected parenterally the effect is a severe 
focal and general reaction with the development of what is generally known as 
a negative phase.” 

All vaccines composed of the dead bodies of the gonococcus suspended in phenol 
saline—the commonly employed diluent—must of necessity contain a high percentage 
of endotoxin. 

This is probably why vaccines prepared in this way are so uncertain in their 
action and, in large doses, are toxic. 

(b) Exotoxin.—By this term we mean some product of gonococcal metabolism 
which can be prepared and isolated from the body of the gonococcus without 
producing autolysis of the cytoplasm. This is the fundamental feature of the 
vaccine we have been endeavouring to exploit. 

It is not claimed that this name “ exotoxin ” is scientifically exact, or that this 
product is a true “ exo” or “ ecto” toxin. The suffix “ toxin” is perhaps also open 
to criticism. The name may be unfortunate and ambiguous; however, the essential 
point is that when correctly prepared, this exotoxin is non-toxic and non-provocative 
and is in fact the exact opposite, in its local and remote effects, to endotoxin. 

As “ endotoxin "’ was the original substance which we produced and with which 
we experimented, we will first describe our experiences with it, so as to preserve the 
chronological order of events. By suitable cultural methods the gonococcus may be 
induced to elaborate a maximum amount of its toxic products and derivatives. 
When such culture growths are washed off and further means are taken to complete 
the autolysis of the gonococeal cytoplasm, a fluid is obtained which contains all the 
toxic and provocative elements of gonococcal metabolism. 

When the method of kataphoresis was on trial we employed these endotoxic 
products, in combination with the silver colloid, in an attempt to combine a biological 
and a chemical sterilization of the urethra. Also, on the assumption that endotoxin 
being a specific irritant, its early local administration in gonorrhoea might, on 
theoretical grounds, induce a specific tissue response, it was our custom to inject it 
locally into the urethra during the acute stages of the disease. The results as a rule 
were not good. Too much irritation and provocation occurred in the average acute 
case and there was the production of a “ negative phase.”” However, some cases did 
well and these were almost invariably subacute and chronic cases. In such types 
the specific provocative effect of endotoxin seemed to give the necessary fillip to the 
tissues, promoting so beneficial a reaction that the cases went on to a cure. 

As a result of these observations we still employ endotoxin in suitable doses in 
such “hang-fire’’ cases as appear to require this type of stimulation. The deduc- 
tion is that, although endotoxin is highly toxic, it has very useful antigenic properties 
when employed at the proper time and in suitable cases. 

It is, however, as a © test of cure”’ that endotoxin has been of great practical 
use. It has had an exhaustive trial in this respect and is certainly the most efficient 
provocative of latent gonorrhoea available. 

It has played havoe with our statistics at Woolwich—and there are many of us 
who have deplored its elaboration before that of the non-provocative element 
“ exotoxin.’ Our statistics as measured in “days in hospital” under our exotoxin 
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methods would have been very flattering had there been no endotoxin available 
to put our methods to the test. It is hardly too much to say that any case which 
survives the ‘‘ endotoxin ” test of cure is very unlikely to relapse. 

When employed as a test of cure it is made up in a strength of 250 millions per 
c.c., the dose being 1 c.c. injected into the urethra. As a method of treatment in the 
suitable cases referred to above, we employ it in a strength of 50 millions per cubic 
centimetre. As a method of treatment in certain cases and as a test of cure 
endotoxin was an advance, but as its employment was a failure in the acute stages 
of the disease it was necessary to find some other product if vaccine therapy was 
to be successful. 

Major Dimond initiated a research with the object of producing and elaborating 
a non-toxic but antigenic product of gonococcal metabolism. It is well known that 
germ nucleo-proteins are in some way responsible for either the actual antigen or 
contain the antigenic complexes. This has been proved in the case of many germs 
and seemed likely to be true also in that of the gonococcus as the result of experi- 
ments carried out in Rochester Row. Mice, when protected by extracted gono- 
coccal nucleo-proteins, survived lethal doses of gonococeal toxin. 

After many experiments, the details of which would be wearisome, it was found 
that when gonococci were grown on media containing animal nucleo-protein they 
produced metachromatic staining bodies histologically identical with the polar bodies 
seen in B. diphtheriz. By suitably adjusting the media—and, particularly, its 
reaction, it was possible to produce 100 per cent. polar body (Babes body) formation 
in about one-third of the strains of gonococcal isolated. These polar bodies were 
only very loosely attached to the bodies of the gonococci, and could be separated 
from them. Unfortunately, in washing off the gonococci, plus their polar bodies, 
from the culture—the gonococci were autolysed by the fluids commonly used for this 
purpose and thus the toxic element endotoxin was introduced. To avoid this 
autolysis of the gonococci, 2 per cent. saline solution must be employed for washing 
purposes ; this solution preserves the gonococci intact for a sufficient length of time 
to enable the polar bodies to be separated; the gonococci, being heavier, fall to the 
bottom. The 2 per cent. saline solution, however, splits up the polar bodies into 
their two constituents, viz.: alpha-nucleo-protein and beta-nucleo-histone. The 
alpha-nucleo-protein is precipitated by 2 per cent. saline, and the beta-nucleo-histone 
goes into solution. Both these constituents are antigenic, the beta-nucleo-histone 
more so than the alpha-nucleo-protein. 

When polar-body-producing gonococcal cultures are thus washed off by 2 per 
cent. saline and the wash allowed to stand for three or four days, it appears to have 
separated into three distinct layers. The buff-coloured mass of gonococal bodies seen 
at the bottom—then there is an intermediate white powdery layer of alpha-nucleo- 
protein and above that a clear supernatant fluid layer containing the beta-nucleo- 
histone in solution. It is this solution of beta-nucleo-histone which we employ as 
our vaccine under the name of “ exotoxin.” 


METHOD OF EMPLOYMENT. 


We administer this exotoxic vaccine by three routes, viz :—Intra-urethrally, 
intradermally and intramuscularly. 

For the intra-urethral administration the product of 30,000 to 100,000 million 
gonococci is made up to 20 ¢c.c. bulk with umbilical cord mucin and 5 per cent. 
taurocholate of soda. The whole is instilled into the urethra which has previously 
been irrigated. The addition of the sodium taurocholate is so to alter the surface 
tension as to induce better absorption locally. 
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This instillation is retained as long as possible. It is non-irritating and can be 
repeated as often as desired without risk of provocation. In practice we employ it 
whenever urethral “ smears’ show gonococci to be present. This route is employed 
in an attempt to stimulate a local immunizing process. 

For parenteral administration this exotoxic vaccine is standardized so that 1 c.c. 
contains the product of 1,000 million gonococci. 

Intradermal injections are made into the skin of the shaft of the penis—not 
more frequently than once a week. This route and site are chosen in an attempt to 
stimulate the local reticulo-endothelial system which is responsible for immune body 
production. The dose, which is not increased at subsequent injections, is 200 
millions in 0:2 e.c. This intradermal injection produces a local reaction with 
tenderness of the inguinal lymph glands. 

The intramuscular injection of vaccine is given usually at the same time as the 
intradermal—and in the ordinary way the interval before a repetition or increase of 
dose is a week. This route is chosen in an attempt to raise the general immunity 
response of the body. 

Treatment is begun at the earliest possible moment. 


SUMMARY. 


To sum up briefly, our methods consist of :— 

(1) Thorough drainage of the urethra with the mildest possible irrigating fluids. 

(2) The maintenance of what we consider to be the optimum hydrogen-ion 
concentration of the urine. 

(3) An attempt to raise the local and general immunity response of the body by 
the introduction of the antigenic and non-toxic elements of gonococcal metabolism 
(exotoxin). 

(4) The employment of the toxic elements of the gonococcus (endotoxin) as a 
searching test of cure or in certain cases for therapeutic purposes. 


DEDUCTIONS AND RESULTS. 


There is an old dictum that only the first attack of gonorrhcea is incurable. On 
the other hand, there are cases not very infrequent that are apparently spontaneously 
cured. Between these extremes all varieties of severity are encountered. 

One of the most difficult problems confronting any practitioner is the question of 
cure of gonorrhea. 

So far as we in the Services are concerned, the proficiency of our treatment is 
judged by the average number of days our cases are ineffective in hospital. 

Statistics are excellent things in their way, but all who have had experience in 
treating gonorrhoea know how misleading hospital statistics can be with reference to 
the cure of this disease. It is all a question of “ standard of cure.” 

At present we have to acknowledge that for the florid cases of gonorrheal 
urethritis, there exists no “ therapia sterilisans magna” comparable to the effect of 
the arseno-benzols in the instance of syphilis. 

On the other hand, it is unduly pessimistic to think that there have not been 
great advances made in the treatment of this malady. 

The results of present-day treatment compare very favourably with those obtained, 
as judged by the standards of cure, say, twenty years ago. The rarity to-day of 
such sequele as strictures, severe arthritis, prostatic abscess, etc., which were 
common enough, even in my recollection, is a sure proof that great advances have 
been made. 

As regards our own experiences and results of treatment by these methods, I 
would rather confine myself to generalities. Whenever any new remedy is intro- 
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duced for the treatment of gonorrhoea, the results are at first very flattering, but, 
unfortunately, when exhaustive tests are applied, they are found not to be so favourable 
as was anticipated. In the present state of our knowledge I do not think that we 
can expect to effect dramatic cures in this disease —so that in judging the proficiency 
of any method of cure it is well not to lose a sense of proportion. All of us who 
have been associated in this experimental treatment of gonorrhea feel that there has 
been a real advance. 

There have been failures and disappointments, but our general impression is that 
there is a more rapid amelioration in the acute stages, a decrease in the number of 
complications, and, what seems to be the most encouraging feature, far fewer 
relapses. 

The exotoxic vaccine, when given intramuscularly, has had a marked beneficial 
effect on such resistant sequele as chronic prostatitis and severe arthritis: I would 
particularly emphasize the results obtained in this latter condition and can call to 
mind some particular cases in which most striking benefits have attended its 
administration. 

I have referred to the “ searching qualities ’’ of endotoxin when employed as a 
test of cure. Our standard of cure has been very high and many interested critics 
of our methods have remarked how very excellent our results might have been as 
reckoned in “days in hospital,” had the administration of the specific provocative 
endotoxin been withheld. 

It is our impression that we have not exploited these methods of vaccine therapy 
to their limits of usefulness. The research was just beginning to become clinically 
applicable when progress was stopped by Major Dimond’s serious illness, in 
consequence of which he has had to leave the Service. 

We have proved to our satisfaction that endotoxin, the toxic element, must be 
eliminated from treatment in the acute stages, whatever may be its use later in the 
disease. 

Up to date we are only employing the beta-nucleo-histone fraction of the polar 
bodies and, of necessity, may be discarding much valuable antigen in omitting the 
other component—that is, the alpha-nucleo-protein fraction—from the vaccine. We do 
so in order to eliminate a potential source of endotoxin, which may be of little con- 
sequence so long as our dosage is small, but would be detrimental when larger doses 
of vaccine had to be employed. I merely refer to this to indicate how incomplete is 
this research into the non-toxic products of the gonococcus. I have not the slightest 
doubt that it is capable of further development. 

When everything is “optimum” in the manufacturing department, the clinical 
results are excellent. On the other hand, poor clinical progress can immediately be 
traced to faulty technique in manufacture. 

This is a poor and rather discursive attempt to explain our methods at Woolwich 
and I am conscious of my many shortcomings. The impression I should like to 
leave on your minds as to the real and potential value of this line of treatment is:— 

(1) That it is an advance although not a dramatic one, and (2) that it is worth 
our while employing the best biochemical and bacteriological brains available in the 
Services, so that this work may be repeated and these ideas exploited to their limit. 
It is possible that such a line of research may lead nowhere, but as a clinician | 
believe vaccine-therapy along these lines to be full of potentialities. 


Discussion.—Admiral GASKELL (President) said that as apparently the Babes bodies had 
an important function in the cure, and as certain degrees of alkalinity of urine led to an 
optimum production of these bodies, he would suggest as an inexpensive experiment that a 
certain number of cases be treated with alkali, well diluted, however, so as to produce the 
correct alkalinity and correct dilution of urine. He did not think any extensive statistics 
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existed as to this point. Was it true that all silver injections, organic or inorganic, tended to 
stricture formation ? 


Surgeon Commander F, DUDLEY said that the scientific way in which the vaccine had 
heen applied and made, and the restraint shown in the claims for it made one feel that there 
was a real advance in treatment. The high standard of cure was also a great point in 
its favour. Major Lambkin had said that our treatment of gonorrhea had improved because 
the disease seemed milder than it used to be. Having seen and tried “cure” after “cure” 
for gonorrhwa, and discarded them, he (the speaker) could not agree that treatment had 
improved much. Even Colonel Harrison, in his latest book, still recommended potassium per- 
manganate irrigations as the stand-by for the general practitioner when dealing with gonorrhea. 
Yet that treatment was more than twenty years old. If gonorrhea was milder than formerly, 
the reason might be something other than treatment; other common infections are getting 
less severe, even if not less common. Perhaps this phenomenon is -due to the increased 
intermingling of the world’s population, causing a general levelling of parasitic virulence. 
He suggested that the term “ polar bodies”’ should not be used to describe metachromatic 
granules in bacteria. By long established custom the term “polar bodies ” was applied to 
products of the reduction division of the nuclei of certain sexual cells. Using a term to 
denote two separate biological processes led to confusion. Before reading up Major 
Dimond’s interesting work he (the speaker) had just read that Professor Dixon had demon- 
strated a “ polar body” in the human ovum, and he had momentarily thought that someone 
had shown reduction of chromatin in a dividing gonococcus, and thus two epoch-making 
discoveries had been almost simultaneous. The term polar “ staining,” not polar “ bodies,”’ 
might, perhaps, be applied to a bacillus; but were there poles in a coccus ? and if so were the 
granules situated at the poles? This point, however, was of academic rather than of 
practical importance. 


Surgeon Commander A. C. SHAW said that in the Army, as it was the custom to treat 
most of the cases as out-patients and as the new treatment seemed to be essentially a 
hospital one, it would be necessary to show a definite and considerable reduction in the 
number of days under treatment before the method could be universally used. This evidence 
could only be obtained by treating two parallel series of cases similarly in all respects (and 
with a similar standard of cure), except for the exotoxin treatment which only one series 
would receive. Our object was to lessen time lost to Services by the patient, and treatment on 
the present lines showed a more economical result by out-patient method. He (the speaker 
approved of posterior irrigation with weak solutions from the first, but it should be carried out 
by a trained attendant only. Better results were obtained with fairly frequent changes of 
solution. Vaccine treatment was the desirable one, but with present methods of preparation 
was unsatisfactory. There was new hope for it if the lecturer’s method, after extended trial, 
bore out its early promise. 


Major F. CARMINOW-DOBLE said that experiments in the treatment of gonorrhea by 
kataphoresis made one feel that we were on the right lines, but that the technique was too 
complicated for use in clinics. Further, in acute cases it was found that the endotoxin (the 
only element then used) produced too much reaction and irritation, followed by the so-called 
“negative phase,”’ but in chronic or latent cases the results were often good. The discovery 
of the exotoxin was a great advance and by its use kataphoresis with a silver colloid was 
rendered unnecessary. This exotoxin, the result of gonococcal metabolism, was non-toxic— 
as proved by the enormous doses that could be administered without any harmful effect—and 
was highly antigenic—as proved by the complement-fixation test. 

The real secret consisted in using media of the right pH value and containing animal 
nucleo-protein, which allowed for a high output of Babes bodies. Probably the “ immunogen " 
of Horder and Ferry was simply alpha-nucleo-protein dissolved and washed off the bodies of 
organisms with normal saline. These organisms, not being grown on a particular media, 
contained a relatively small percentage of soluble nucleo-protein. 

With regard to the reaction of the urine: the doses of alkalies mentioned by Major Lambkin 
would no doubt startle many persons, but those who had met with the alkaline tolerance of 
seborrheics would understand his reasons. When the alkalies “ got the upper hand” they 
acted in several ways. 
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The alkaline urine did not irritate the inflamed mucous membrane so much as an acid 
urine did, and endotoxin was liberated at a greater rate, due to the power of the alkalies in 
the tissues and urine to dissolve the covering of the gonococcus. Thus the tissues reacted 
more vigorously and Nature had a greater chance of curing the disease. The reason why 
violent exercise often brought on a discharge in a patient who had been regarded as cured 
was that the lungs had more chance to remove the excess of carbon dioxide. 


Major CHARLES WHITE said that for the past nine months he had been treating cases of 
gonorrhea at the Royal Herbert Hospital with the vaccines described by Major Lambkin, and, 
after due deliberation, he considered this treatment was a decided advance on our older 
methods. He had been pessimistic about “new treatments,” as so many had been advocated 
in the past—which, on trial, had shown very little if any improvement in the results obtained 
—so that he was certainly not favourably prejudiced beforehand. 

When beginning with this treatment, two clinical facts had impressed him: first, the rapid 
clearing up of acute clinical symptoms, and secondly, the favourable way in which metastatic 
complications responded to this exotoxin treatment. He would warn those who intended to 
try this exotoxin vaccine treatment that if the vaccine was not prepared by an expert 
biochemist the results of treatment might be disappointing, and so bring the treatment into 
discredit. 


Major E. C. LAMBKIN, in reply to the President, said that occasionally gonococci showing 
Babes bodies could be demonstrated in urethral smears. In such a case the reaction of the 
tissues was correct and the nucleo-protein necessary was derived from that normally present 
in the tissues. The production, however, would be very scanty and insufficient to produce 
much appreciable antigenic action. -Silver nitrate preparations were most useful for prophy- 
lactic and abortive methods of treatment. In the developed urethritis it sealed up infection 
and predisposed to chronicity. 

In reply to Surgeon Commander Dudley, he said that the initial symptoms of gonorrhwa 
had become milder within recent years. The type of onset was no indication as to the 
course the disease will follow—the most resistant cases of severe sequele having a mild 
onset. The rarity nowadays of severe types of complications was probably due to better 
treatment. The term “ polar body” was employed so as to suggest that their composition is 
identical with that of the similar bodies in Bacillus diphtherig and their functions also 
identical. 

In reply to Surgeon Commander Shaw he said that isolation in hospital after the acute 
phases of the disease were only carried out in the Army owing to the impossibility of con- 
trolling infectious subacute cases. In the subacute and chronic stages, cases probably clear 
up quicker out of hospital. 

Dose was 1 c.c.—the product of 1,000 million gonococci. 

Irrigation had probably no value except as lavage and drainage. Any fluid will do providing 
it was non-irritating. 

Polyvalent vaccines were good but uncertain in their effects. Those that were good were 
probably manufactured from that 80 per cent. of strains that would be Babes body producers. 
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CASES SHOWN AT THE CLINICAL MEETING HELD AT THE MAIDA VALE 
HosprvaL, W.9, NOVEMBER 10, 1927. 


Epilepsy with Hemianopia. 
By W. G. Wy tur, M.D. 


FLORENCE C., aged 45, married. One living child; one died, aged 1 week, from 
D. and V.; no miscarriages. 

Complaint.— Attacks of drowsiness, with and without loss of consciousness, began 
when patient was aged 13. The attacks then lasted about five minutes, during 
which she could move and hear others speak, but could not speak herself. She had 
about two attacks a day. 

At age of 17 had “ inflammation of the brain ”’—pyrexia— loss of consciousness. 
No diplopia--not sleepy apart from above—afterwards fits ceased until the age 
of 32. 

Since age 32, has had attacks resembling petit mal in nature, controlled by 
luminal. Has always had an aura of “ feeling something in the throat.” No visual 
disturbances. 

Twelve months ago noticed that she did not see the last two words of a line 
when reading, and that she tends to walk into things on the right side. 

Memory deteriorating last three years. No other symptoms. 

Signs.—Very slight rotary nystagmus to both sides; not constant but definite 
when present. Right homonymous hemianopia present. ? Slight weakness of right 
side of face. No other physical signs. 

Diagnosis.—Epilepsy and hemianopia. 

X-ray of skull (stereoscopic). No bony changes could be discovered. 

Blood : W.R. negative; Cerebro-spinal fluid: W.R. negative; protein, ‘035 per 
cent.: cells, 2; Lange, 0001000000. : 


Peripheral Neuritis, followed by Raynaud's Disease with 
Gangrene: Results of Sympathectomy. 


By A. Feruine, M.D. 


Mks. T., now aged 48, was first admitted to hospital in April, 1925, for weakness 
of the legs. She then stated that her feet suddenly “ went to sleep” while in bed one 
night, and that since then (January, 1925) she had had pains in the feet and gradually 
increasing weakness of the feet and legs. Examination showed a definite weakness 
of the movements of both feet and ankles, with partial foot drop and a steppage gait ; 
the ankle-jerks were lost, while the knee-jerks were retained; there was tenderness 
of the calves and slight loss of sensation for light touch over the distal parts of both 
feet and legs. No other abnormality except that both hands and both feet were 
always cold. The Wassermann reaction was negative and the cerebro-spinal fluid 
normal. No cause for the neuritis was found. She gradually improved and was 
discharged in July, 1925. 
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She was readmitted in October, 1926, complaining of the toes and _ fingers, 
when she showed the symptoms of Raynaud’s disease in both the hands and feet. 
The ankle-jerks were still absent. In July, 1927, she had influenza, followed by 
gangrene of the left second and third toes, and on July 12 she was again readmitted. 

The skin over all the toes was glazed and blue, and both feet were cold; the 
second and third toes of the left foot showed early gangrene, being purple in colour 
and stone cold. Pulsation was felt deeply in both dorsalis pedis arteries and in the 
posterior tibial arteries. The ankle-jerks were still absent on both sides, but other- 
wise there were no abnormal neurological signs. 

On July 18 Leriche’s operation was performed on the left femoral artery in 
Scarpa’s triangle. The artery was small in calibre; alcohol was first injected into 
the sheath, which was then stripped off over a length of 14 in. 

By July 22 definite gangrene had spread to the sole and dorsum of the foot, and 
on’ September 1 amputation through the middle of the leg had to be carried out. 
The stump has healed slowly. About September 18 gangrene began in the toes of 
the right foot. This has been treated conservatively, and a line of demarcation has 
gradually formed without further spread of the gangrene. 


Atheto-Chorea of Huntington’s Type ; ? Post-encephalitic. 
By C. WorstEer-Drovucut, M.D. 


C. J. C., AGED 29. Complains of general weakness, slowness of movement, 
rapid fatigue on exertion and severe headaches. 

History.—At the age of 20, while serving in the Expeditionary Force in Egypt 
during August, 1918, he developed a pyrexial illness accompanied by lethargy. No 
definite diagnosis appears to have been made; malaria was considered, but a report 
stated that no malaria parasites were found. Several relapses, accompanied by 
pyrexia, occurred from this time until his return to England in February, 1920. 
Following this, he developed the symptoms of which he complains, which have since 
become progressively worse. 

Physical Examination.—Pupils equal and react normally ; optic discs normal ; 
poor convergence of eyes ; facial movements slow, with some right-sided weakness ; 
labial and lingual tremors. Voice somewhat tired and monotonous. Abdominal 
reflexes normal; knee- and ankle-jerks brisk and equal; plantars flexor. Some degree 
of general muscular rigidity, inco-ordination of arms and a tendency to festination. 

From time to time he exhibits atheto-choreic movements of the head and limbs. 
All movements are very slowly and deliberately performed, and frequently preceded 
by slow, writhing athetoid movements of the arms and trunk or slow gesticulations, 
e.g., in rising from a chair or beginning to walk. His gait is on a wide base and the 
head is invariably held flexed, with the chin on the chest. Heart, lungs, and other 
organs normal. Mentally, he exhibits slow cerebration and some dullness, and 
frequently falls asleep by day when sitting. 


Facial Hemihypertrophy ; Neuro-fibromatosis ; Kypho-scoliosis ; 
Compression Paraplegia. 


By W. Russet Brain, M.D. 


Previous History.—N. S., aged 26, is said to have been normal at birth. Enlarge- 
ment of the right side of the head and deformity of the spine have gradually developed 
since the age of 2. The vision of the right eye was lost at the age of 10. Seven 
weeks ago patient first noticed weakness of lower limbs, and three weeks later he was 
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admitted to the London Hospital with paraplegia and acute retention of urine. 
The family history is normal. 

Present Condition.—-His intelligence is normal. The whole of the right side of 
the skull is larger than the left, with special prominence of the temporal crest, the 
maxilla and the mandible. There is hypertrophy of the skin and subcutaneous tissues 
of the right side of the face, leading to occlusion of the right palpebral fissure and the 
right external auditory meatus. The right eye exhibits secondary glaucoma and 
staphyloma. There is hypertrophy of the gums on the right side, of the right half of 
the hard palate, and of the right side of the tongue, the papillz of which are enlarged. 
The bones of the right upper limb are slightly larger and longer than those of the left. 

There is a chain of neuro-fibromata above the right zygoma. The cutaneous 
pigmentation ranges from slight freckling of the face and neck to coffee-coloured 
patches two to three inches in diameter on the left knee. 

There is extreme kypho-scoliosis and “ pigeon breast.’ The cranial nerves and 
upper limbs are normal. There is marked weakness of the lower limbs, the 
right being more affected than the left, with extensor spasticity, and bilateral extensor 
plantar responses; relative anzsthesia to cotton-wool over both lower limbs ; 
relative analgesia to prick over both sides of the trunk below the nipples and over 
the left lower limb; and some loss of postural sensibility in the toes, more severe 
on the right side than on the left. There is now only slight difficulty in beginning 
to micturate 


Epilepsy with Hemianopia. Case for Diagnosis. 
By C. Worster-Drovucut, M.D. 


K’. B., AGED 45, complains of ~ seizures’’ and defective vision towards the right. 

History.—The first fit occurred four years ago and consisted of sudden loss of 
consciousness, followed by some degree of aphasia and right hemiparesis lasting for 
one week. The second attack occurred in August, 1926, but was milder in character. 
Since this date patient has had eight further attacks, each one followed by dysarthria 
and weakness of the right arm and leg, of one or two days’ duration. 

The attacks are preceded by a short aura of giddiness and during the attack it is 
stated that he is cyanosed, that the right arm and leg twitch and that he froths at 
the mouth ; the tongue has also been bitten. There has been little headache and 
no vomiting. No history of venereal disease or head injury and no previous illnesses 
of importance. 

Physical Examination.—Pupils equal and react to light and accommodation ; 
right homonymous hemianopia; fundi normal; other cranial nerves normal. 
Sensation : some loss of joint-sense in right fingers and astereognosis right hand; 
sensation otherwise normal. Arm-jerks moderate and equal; abdominals brisk and 
equal ; knee-jerks equal; ankle-jerks right slightly greater than left. Plantar reflexes 
flexor. Occasional involuntary movements of right hand, especially flexion-extension 
of right thumb. Some incoérdination of right hand, left hand and both legs being 
normal. Other systems normal. Arteries not thickened: blood-pressure 150 
systolic, 90 diastolic. 

The Wassermann reaction is negative in both blood and cerebro-spinal fluid, and 
the cerebro-spinal fiuid is normal in all respects. No abnormality of skull is shown 
in skiagram. 
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Epileptiform Convulsions associated with Attacks of Aphasia 
and Auditory Hallucinations. 


By W. Russet Brain, M.D. 


Previous History.—¥. R., aged 34, began to suffer from fits in 1909, at the age 
of 16. Major attacks occur at intervals of a week or a fortnight, sometimes several 
on the same day. These are generalized convulsions, in which the tongue has been 
bitten and incontinence of urine has occurred. They are sometimes preceded by a 
sensation as of entering a tunnel, and are followed by periods of complete aphasia, 
lasting about half an hour, in which he is unable either to speak or to understand 
what is said to him. Minor attacks frequently occur and are followed by briefer 
periods of dysphasia. He sometimes has auditory hallucinations, hearing words 
spoken to him as if by other persons in the same room, but he is fully aware of their 
subjective character. He has recently had rather severe vertical and frontal head- 
aches, but no vomiting. There is ro family history of epilepsy. 

Present Condition.—The patient is right-handed. His memory is poor and he is 
mentally somewhat dull. No dysphasia has been detected in the intervals between 
the attacks. The fundi, the fields of vision and the cranial nerves are normal. There 
is slight weakness of the right grip, the right supinator- and triceps-jerks are slightly 
brisker than those on the left, and the abdominal reflexes are slightly diminished on 
the right side. The lower limbs are normal; both plantar reflexes are flexor, and 
there is no sensory loss. 

The Wassermann reaction is negative in the blood and cerebro-spinal fluid, which 
is normal in other respects also. Radiograims of the skull show no abnormality. 


Cortical Epilepsy of Obscure Etiology. 
By E. B. Strauss, B.M. 


W. P., Boy, aged 12. Physical development that of a boy of 16. Has suffered 
from fits intermittently since the age of 7 years. Was admitted into the Maida Vale 
Hospital for the second time last June, suffering from ten to twenty fits daily, which 
lasted for about a minute. Consciousness appeared to be retained. The eyes were 
turned to the right and the head and trunk to the left. 

During the fit there was a marked hypotonia of the right arm and leg, and athetoid 
movements of the right arm and hand. At all times there was a definite right hemi- 
paresis and hypotonia affecting arm and leg. The plantar responses were variable. 
The fits could only be controlled with chloral hydrate gr. xx three times a day. 

July, 1927, operation to expose left parietal region. Apart from abnormal adherence 
of the meninges to the cortex and a very dilated vein, nothing abnormal was found. 
The meninges were partially separated and the wound closed. The patient made a slow 
recovery and remained in a very peculiar torpid mental state for some weeks. He 
has been completely free from fits since the operation, no drugs having been 
administered, but for some weeks following the operation the right hemiparesis 
was more marked than before. On discharge he was mentally normal. There was 
some protrusion of the dura mater through the wound. He has now completely 
recovered from his right-sided weakness and hypotonia. 
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? Subacute Combined Degeneration of the Cord. 
By Dovueias McALPINE, M.D. 


FEMALE, aged 46, married. 

April, 1927.—Weakness in walking. Pins and needles in feet, pain on the outside 
of the legs. Headaches, frontal and vertical. Symptoms remain, but there has been 
improvement at times. 

Past History.—Similar symptoms on various occasions, e.g., in 1912, a month 
after childbirth, again in 1916, and again in 1923. 

Signs.—Nystagmus present at times. No intention tremor. Arms normal. 
legs: weakness of hamstrings and dorsification of left foot; power in right leg 
normal. Vibration sense lost at ankles, present at knees. Other forms of sensation 
normal. 

Reflexes.—Arm-jerks brisk and equal; abdominal reflexes absent; knee and 
unkle-jerks absent even on reinforcement ; plantars extensor. No clonus or spasticity. 
Test meal (performed twice). No free acid. 

Blood.—R.B.C., 3,300,000 ; later, 4,700,000: Hb., 80 per cent. ; later, 85 per cent. ; 
C.I., 1-2; later 0-9. W.R. negative. 

Verebro-spinal Fluid. —W. R., negative ; protein, -045 per cent. ; cells, 6 to 7 per 
c.mm.; Lange, 0012332100. 








Subacute Combined Degeneration of the Cord. Recent Blood 
Crisis with Rapid Recovery following Treatment with a Liver 
Diet. 

By Dovatas McALping, M.D. 


MALE, aged 48, attended the Middlesex Hospital in June, 1923, with symptoms 
of subacute combined degeneration of the cord. 

Principal findings in C.N.S. were :—(1) Slight paresis both lower limbs; (2) 
absent knee-jerks ; ankle-jerks feebly present ; (3) vibration sense diminished in lower 
limbs; (4) plantar responses flexor. 

Blood-count.—R.B.C., 2,900,000; haemoglobin, 80 per cent.; C.I., 1:4. No 


F nucleated red cells. W.R. negative. 
General condition improved. 
; January, 1924.-—Neurological signs as before. R.B.C., 3,900,000; Hb., 80 per 
cent.; C.1., 1:0. 


July, 1924.—Fractional test meal showed total achlorhydria; knee-jerks and 
ankle-jerks absent. Treatment with full doses of dilute hydrochloric acid begun. 

January, 1925.—General condition had improved; working full hours in a shop. 
k.B.C., 4,300,000; Hb. 84 per cent.: C.I., 1-0. During 1925 and 1926 condition 
remained satisfactory. 

May, 1927.—Severe blood crisis. Treatedat home. Blood transfusion necessary. 
Patient not seen again until September 23. He stated that progress bad been very 
slow. Blood-count (September 23, 1927), R.B.C., 2,150,000; Hb., 50 per cent. ; 
C.I., 1-2. Nucleated red cells, 1-5 per 100. 

September 29, 1927.—Liver treatment begun: 4 lb. per diem. 

October 15, 1927.—Patient stated he felt much better since taking liver. Appetite 
had returned, palpitation had disappeared and he felt as well as before his 
relapse in May. He had returned to work and could walk a mile or so without 
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fatigue. Blood-count: R.B.C., 3,040,000; Hb., 54 per cent.; C.I., 0:9. No 
nucleated red cells seen. 

November 4, 1927.—Improvement has continued. Right knee-jerk feebly present, 
left absent. Left ankle-jerk feebly present, right absent. No paresis in legs. 
Plantars remain flexor. States he has gained 9 lb. in weight since liver treatment 
was begun. Blood-count: R.B.C., 3,870,000; Hb., 82 per cent.; C.I., 1:1: 
megalocytosis. 


Myasthenia Gravis accompanied by Recurrent Symptoms of a 
Toxic Psychosis. 


By Dovucias McAtpine, M.D. ‘ 


MALE, aged 28. On March 18, 1927, developed ptosis (left) and diplopia: 
two weeks later ptosis (right), followed by general muscular weakness, especially 
after exertion. Admitted June 14. Typical myasthenic facies ; almost complete 
external ophthalmoplegia ; weakness of facial and masticatory musculature; dys- 
arthria with dysphagia marked. Paresis all four limbs, aggravated by muscular 
effort. Deep reflexes present but easily fatigued. Plantar responses flexor. No 
sensory loss or muscular wasting. Mental condition seemed normal. Treatment 
by complete rest and strychnine resulted in a slight but definite improvement at the 
end of two weeks. Condition then remained stationary until the end of August, 
when it became aggravated. 

On August 29, 1927, mental symptoms were noted :— 

(1) Restlessness, singing and talking to himself, getting in and out of bed, ete. 

(2) Delusions; he stated that he was fifteen vears old, that the ward sister was 
his mother, etc. 

(3) Disorientation in time and space. 

(4) Negativism. 

This condition persisted with little alteration for about a week. Complete 
recovery then seemed to take place and his general condition also improved. 
No further change until October 21, 1927, when the psychosis reappeared and the 
neurological symptoms again became more marked. No evidence of focal sepsis. 
No history of mental instability in the family history. Treatment with insulin on 
two different occasions has had no beneficial effect. 














Section of Dermatology, 
President—Dr. J. M. H. Maclegop. 


October 20, 1927. 
Multiple X-ray Basal-celled Carcinomata of the Trunk. 
By W. J. O’Donovan, M.D. 


Mr. S., aged 50, has been a professional radiographer at the London Hospital 
for the past twenty-five years, and has received much recognition. for his expert work. 
The patient tells me that he made a constant practice of demonstrating his heart to 
students and visitors in his early professional days. His skin shows a mild degree of 
general congenital ichthyosis. He is a blonde, well built, active man, and has had no 
noteworthy illnesses. 

Fifteen years ago he complained of a sealing, solitary “ psoriatic”’ patch over 
the middle of his sternum, which was treated by a radium plate application ; this 
area to-day shows a quadrilateral, pallid, vascularized sear. His finger nails are 
slightly dystrophic, and over the vertebral border of his left scapula is a rounded area 
4 in. in diameter showing the atrophy, vascularity, and slight pigmentation of the 
skin, characteristic of X-ray dermatitis. There is no adenopathy. The Wassermann 
reaction is negative. 

Five years ago he developed a translucent swelling in the centre of the right lower 
eyelid ; this was excised by Mr. Charles Goulden, and microscopically proved to be 
a basal-celled carcinoma. At this time he was completely withdrawn from X-ray 
work, and has since confined himself to clinical photography, many of his 
photographs having been published in the Proceedings of this Section. During the 
last year the scar in the right lower eyelid has become thickened and elevated, 
showing a distinct relapse of neoplastic infiltration, which definitely involves the 
tarsal plate. New lesions have developed on the trunk, which are circular, varying 
in size from a half to two cm. in diameter, having an erythematous base and a dry 
surface made up of very adherent, cearse, slightly yellowish scales. In front of the 
left shoulder was a raised semi-translucent nodular lesion a centimeter in diameter, 
which has been recently excised, and this also was microscopically proved to be a 
basal-celled carcinoma. 

I have counted in all fifteen recognizable lesions on his trunk of the nature of 
erythematous superficial rodent ulcers. This gross multiplicity of lesions is new to 
me, and occurring in a _ radiographer has been hitherto entirely outside my 
experience. 

[ am putting this case on record as perhaps the first in which multiple 
basal-celled carcinomatous lesions of the trunk have been attributed to the influence 
of X-rays. 

Discussion.—Dr. H. G. ADAMSON said that the remarkable feature of this case was that 
the growths were basal-celled epithelioma, i.e., rodent ulcer type of epithelioma. He did not 
recall any previous case of basal-celled epithelioma supervening upon an X-ray dermatitis. He 
thought that all hitherto reported cases of new growth upon X-ray dermatitis had been 
squamous-cell epitheliomata. He had formerly believed that all basal-celled epitheliomata were 
embryonic in origin and did not arise upon a pre-cancerous condition such as X-ray dermatitis 
or soiar dermatitis. The fact that Australian observers, Molesworth, Norman Paul, and 
others, frequently observed rodent ulcer upon solar dermatitis had already disturbed his belief 
in that theory, which seemed to be further upset by the present case. e 
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To illustrate W. J. O’Donovan’s Multiple X-ray Basal-celled Carcinomata of the Trunk. 
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Dr. A. M. H. Gray said that he disagreed with Dr. O'Donovan as to the etiology of this 
case. He did not think X-rays were responsible for this condition; it seemed to be on all 
fours with the cases shown by Dr. Graham Little and others, in which there did not seem to 
be any question of the influence of X-rays. Moreover, the present patient had no epitheli- 
omatous lesions on the portions of the body which would naturally be most exposed to the rays. 
He had also a definite area of X-ray atrophy in the centre of his back, and that area was free 
from lesions of the kind referred to. He thought the existence of the two conditions together 
was a pure coincidence, as was the ichthyosis. 

Dr. E. H. MoLEsworTH said that he was pleased to hear Dr. Adamson admit that 
basal-celled—as well as squamous-celled—carcinoma could occur as a result of chronic solar 
dermatitis. These two forms of growth on sunburned areas were so frequent in Australia as 
to be commonplace, and one might find in the same case squamous epithelioma on the hands 
and basal-celled on the face. The explanation which occurred to his mind was that possibly 
the degree of irritation determined the variety of epithelioma, and on that ground a minor 
degree of radio-dermatitis might be followed by basal-celled carcinoma. 

Although he had seen proportionately many fewer rodent ulcers on the face in European 
climes than in Australia, he had seen more cases of basal-celled carcinoma on covered areas 
than had come under his notice during nearly twenty years’ practice in Australia. This showed 
definitely that factors other than chronic stimulation by sunburn could and did determine this 
type of growth. 


Chronic Pemphigus or Dermatitis Herpetiformis in a Child. 
By F. Parkes WEBER, M.D. 


THE patient, H. B., aged 7, English, a well-built, very intelligent, and apparently 
previously healthy boy, was admitted to hospital on March 31, 1927, with a bullous 
eruption, localized chiefly in the region of the groins and “ fork,” but there were also 
a few scattered bulle on the feet and lower limbs. The trouble was apparently of 
only three weeks’ duration and had commenced with two or three bullz on the face 
and a few on the trunk, which by the time of the patient’s admission to hospital had 
already dried up and almost disappeared. There had been no itching whatever, nor 
any marked constitutional disturbance. Many of the bulle developed on uninflamed 
and apparently normal skin. 

The eruption soon took a definitely marginate aspect, the patches spreading by a 
border-line of bulle or vesicles and healing up in the centres. Circular and gyrate 
outlines became the most striking character of the picture (see figures). The bulle 
ulso occurred in groups or clusters. Since the boy had been under observation nearly 
all parts of his face, trunk and limbs have been affected at one time or the other, or 
more than once. Itching and constitutional disturbance have been strikingly 
absent, excepting during some periods of pyrexia, apparently due to absorption of the 
contents of bulle that had become purulent owing to secondary infection. In May I 
thought the case was one of impetigo contagiosa circinata (or gyrata). 

Treatment of various kinds has been tried, including prolonged rest in bed, local 
protective applications, arsenic, and artificial light, but the eruption has proved very 
resistant. It has, however, considerably diminished. At present it is nearly confined 
to the face (where it is almost symmetrical), the upper limbs and the penis; the 
lower limbs are very slightly affected. There are still (October 18) groups of bulle, 
and the larger areas have sharply defined curved margins. There has been 
practically no fever since the commencement of June. j 

There seems to be no visceral disease. The urine is free from albumin and sugar. 
The mouth has not been involved. The Wassermann reaction is negative. A 
blood-count, taken early in April, gave: Hemoglobin, 93 per cent.: erythrocytes, 
5,670,000 per c.mm. of blood; white cells, 11,650 (eosinophils, 18 per cent. ; 
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s !Fic. 2.—Photograph on June 20, 1927. 
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polymorphonuclear neutrophils, 65 per cent.; lymphocytes, 18 per cent. ; monocytes, 
9 per cent.). The highest percentage of eosinophils in the differential count of white 
cells was 31 per cent., on June 10, with a leucocytosis of 23,000 per c.mm. of blood ; 
on August 27 the eosinophils were 28 per cent., with a white-cell count of 17,150. 
The last blood-count (October 10) gave: Haemoglobin, 95 per cent.; erythrocytes, 
4,928,000; white cells 13,350 (eosinophils, 22 per cent.; polymorphonuclear 
neutrophils, 42 per cent.; lymphocytes, 27 per cent.; monocytes, 9 per cent.). 

Fig. 1 is from a photograph taken on May 6 and fig. 2 from one taken on June 20. 
Both show sharply marginate patches of eruption. 


REMARKS. 


The case evidently belongs to the group described by Dr. Frederick Gardiner 
(Brit. Journ. Derm., London, 1909, xxi, p. 237), under the heading “ Dermatitis 
Herpetiformis in Children,’’ but the question is whether that group was not really a 
form of pemphigus in children. In the present case the almost complete absence of 
itching and the youthful age of the patient might be regarded as somewhat against 
the diagnosis of dermatitis herpetiformis, though morphologically the lesions might 
at one time have been described as “ pemphigus circinatus,” which Duhring included 
under his © dermatitis herpetiformis.”” I am much indebted to Dr. H.G. Adamson for 
information on the subject, both in regard to diagnosis and treatment. 


Discussion.—Dr. ARTHUR WHITFIELD said that he agreed with Dr. Parkes Weber's 
diagnosis. He had himself had difficulty in differentiating between dermatitis herpetiformis 
and impetigo circinata. 

A photograph in his book showed a case of a child, which had been referred to him as 
dermatitis herpetiformis but which proved to be impetigo. He had found the blood-changes 
characteristic ; in Dr. Weber's case the eosinophilia of 22 per cent. made the diagnosis of 
dermatitis herpetiformis firm. He (Dr. Whitfield) had examined the blood in many cases 
of impetigo of wide distribution and although the proportion of eosinophils might be raised, 
5 per cent. or 6 per cent. was about the limit. 

There was undoubtedly some obscure relationship between pemphigus and dermatitis 
herpetiformis, but there was a great distinction in prognosis. On following up his cases he 
had found that dermatitis herpetiformis did not affect the health gravely and that the 
patient eventually recovered, whereas in his experience pemphigus vulgaris was almost 
invariably fatal. 


Dr. J. M. H. MacLeop (President) said there was no question that this case belonged to 
the category of dermatitis herpetiformis, which he too considered a distinct group. 

Some years ago he had reviewed all the cases recorded in the Proceedings of the 
Dermatological Society of London up to 1914, and also a group of private cases—about 
seventy cases in all. Only six of these had occurred in patients under the age of six; in only 
two was there definite grouping, and in only one was itching mentioned in association with 
grouping and multiformity of the lesions. Possibly several of these cases belonged to the 
chronic pemphigus group; true dermatitis herpetiformis was exceedingly rare in childhood. 
The presence of a high degree of eosinophilia was strongly in favour of the diagnosis. 


Dr. H. G. ADAMSON said there was a wide difference between a typical dermatitis 
herpetiformis in the adult, in which the characteristic features were small lesions and intense 
itching, and the typical pemphigus, with large bulle; but there were intermediate cases in 
which it was difficult to say which of the diseases was present. Usually, he thought, there 
was no difficulty about diagnosis in the case of children. The lesions seemed to him much 
more like pemphigus than dermatitis herpetiformis, because there was no itching and the bulle 
were large. He thought that all Gardiner’s cases were pemphigus in children. His experience 
of the condition in children was that if the patients were kept in bed the lesions disappeared. 
If they were allowed up too soon the lesions returned, but eventually they got well. 
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He did not quite agree with what Dr. Whitfield said as to the prognosis of pemphigus in 
adults. He thought that at least 20 per cent. of such patients recovered. Dermatitis 
herpetiformis, although a less fatal disease, was one which might afflict a patient for 
many years. 


ADDENDUM (November 3, 1927).—Great improvement has taken place. A trial of 
“ plasmochin ” therapy, which was to have been made, has been postponed.—F. P. W. 


Two Cases of Folliculitis Ulerythematosa Reticulata (MacKee 
and Parounagian) combined with Lichen Spinulosus, Epidermal 
Cysts, and Folliculitis Decalvans. 


By H. W. Barber, M.B., F.R.C.P. 


THESE two patients—a brother and sister—are unique in my experience, and the 
cases are of exceptional interest, because in both are combined conditions which have 
been separately described and have excited considerable discussion as to their 
significance and relationships. 

The lesions may be summarized as follows :-— 

(1) On the cheeks and temples in both patients is seen the peculiar follicular 
pitting described by MacKee and Parounagian (Journ. Cut. Dis., xxxvi, 1918, p. 339) 
as ‘folliculitis ulerythematosa reticulata.” 

(2) In both, but particularly in the sister, are large numbers of epidermic cysts 
exactly similar to those seen in histological sections from MacKee and Parounagian’s 
cases. In my cases, some of the cysts are as large as a large pea, whereas in 
MacKee and Parounagian’s patients they were apparently microscopic. 

(3) On the limbs and trunk are follicular horny plugs, which vary in appearance 
and degree from those seen in ordinary keratosis pilaris to the filiform spines of 
so-called lichen spinulosus. 

(4) In certain situations on the limbs and trunk there is follicular atrophy, 
resulting in deep pits. : 

(5) On the scalps of both patients there is cicatricial atrophy with the production 
of bald areas on the vertex. 

It will thus be seen that in this brother and sister are follicular lesions involving 
practically all parts of the body where pilosebaceous follicles exist (the palms and 
adjacent part of the anterior surface of the wrist are entirely free) ; these lesions 
comprise horny plugging, lichen spinulosus, epidermic cyst formation, atrophy with 
pitting, and bald areas on the scalp. The cases thus bring into line the follicular 
atrophy of the face described by MacKee and Parounagian, and the syndrome 
described by Graham Little,’ Dore,’ and Wallace Beatty and Speares,® and others 
of lichen spinulosus and folliculitis decalvans. 

I would draw attention to the serial histological sections, and to the fact that, 
apart from the cicatricial atrophy of the scalp, the skin lesions have been present in 
both patients from infancy. 

I would also emphasize the tragic family history which may perhaps have some 
bearing on the wtiology. The patients are the youngest and only surviving children 
of five. The eldest—a boy—died at the age of two weeks from scarlatina, contracted 
from his mother; the third child—a girl—died at the age of 17 from tuberculous 
peritonitis. Shortly afterwards the mother developed phthisis, and died four years 
ago, and the second child—a boy—has since died of phthisis at the age of 22. 


1 Brit. Journ. Derm., xxvii, 1915, 183. 


2 Tbid., 295. 
3 Ibid., 331. 
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Fic. 3.—Shows the lichen spinulosus lesions on the back of the neck of the male patient. 
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Fic. 4.—Shows the cicatricial atrophy of the scalp in the male patient. 
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Discussion.—Dr. J. H. MACLEOD (President) said he thought this was the first time this 
condition had been shown in connexion with lichen spinulosus and folliculitis decalvans. 
His own ideas had been corrected by this case, for he had looked upon the cases described by 
MacKee as those of a condition of the skin in which large pits occurred, following multiple 
comedones, a condition similar to that described by Pernet as “atrophodermia reticulata 
symmetrica faciei”. In view of the histology of the cases demonstrated by Dr. Barber, it 
would appear rather to be a congenital cystic condition. 


Dr. H. G. ADAMSON thought that there might be two separate conditions: First, the 
cribriform pitting and the widely distributed nodules upon the face and limbs, which both 
showed inclusion cysts characteristic of MacKee’s cribriform pitting. The other condition was 
the lichen spinulosus and the cicatricial alopecia, which had been previously described 
as occurring together. That syndrome belonged, apparently, to lichen planus, and in 
Dr. Barber’s cases he thought that was an acquired condition on top of the other. On looking 
carefully at the arms one saw papules exactly like lichen planus papules, and he suggested 
that Dr. Barber might make a section of one of the papules, to see if it really was lichen 
planus. 


Dr. ARTHUR WHITFIELD said he could hardly agree with Dr. Adamson that these two 
patients were suffering from two identical and concomitant diseases. MacKee’s disease was 
rare, and lichen planus, although not rare, was so uncommon that he was unable to recall its 
occurrence in two members of the same family at the same time. Again, atrophy of the 
scalp was by no means a common symptom in lichen planus, and this would make the 
coincidence still more startling. The section showed, in the interfollicular part of the skin, a 
condition strongly resembling that seen in ichthyosis, and he thought these patients 
were suffering from a congenital abnormality of the skin distantly allied to ichthyosis. 

Dr. W. KNOWSLEY SIBLEY said ‘that he did not think folliculitis ulerythema reticulata was 
so rare as was generally supposed ; the lesions were often missed, or taken to be scarring 
and pitting after acne, but when the history was obtained, it would be found that the 
condition appeared at an age too young for ordinary acne, and that there was a complete 
absence of comedones in the affected areas. The first case he himself had was in 1921, ina girl 
aged 18, who had had the condition since childhood. She said she had always had a bright 
complexion and showed marked reticulated pitting accompanied by a more or less localized 
hyperythema on the cheeks. At the time he had been unable to “ place” the condition, and 
had called it “congenital reticulated pitting of cheeks ”"—probably of a nevoid nature. 
Subsequently he had seen a photograph of the'‘condition in the fourth edition of Sutlar’s 
“Diseases of the Skin,” which might have been a photograph of his patient. Since this date 
he had notes of six other cases, four in young women and two in boys aged 13 and 18. His 
first case much improved after a few small treatments by X-rays. 

In none of his cases had there been any other obvious skin lesions, and he inclined to the 
opinion that the cases of brother and sister shown by Dr. Barber were unique, and probably 
the polymorphic diseases were one of those obscure coincidences so difficult to explain. 


Lichen Planus previously shown as Confluent Lichen Nitidus. 
By H. W. Barser, M.B., F.R.C.P. 


THIS patient, a man aged 37, was shown before the British Association of 
Dermatology in July last. The diagnosis of confluent lichen nitidus was made, but it 
was pointed out that this was not a diagnosis that would first occur toone. At that 
time there were confluent fawn-coloured patches in the antecubital fosse and in the 
right popliteal space ; and a similar roughly diamond-shaped patch over the dorsal 
and lumbar regions. In the left popliteal space the skin was inflamed, and oozing, 
presumably owing to scratching. It was remarked that there were no discrete 
typical papules of lichen nitidus distant from the confluent patches, such as are 
usually found in undoubted cases of confluent lichen nitidus, but that at the margins 
of the confluent patches discrete papules were present, some the colour of normal 
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skin, some slightly reddish, and some like those of lichen planus. There were no 
mucous membrane lesions. 

In the discussion Dr. Whitfield tentatively suggested that the eczematized patch 
in the left popliteal space might be an inflamed streptococcal intertrigo of the 
“flexural eczema’ type, and that the eruption elsewhere might be a sensitization 
phenomenon—a lichenoid streptococcide. The same view was put forward by 
Dr. Molesworth, who had seen the case with me at Guy’s Hospital. Na one 
suggested true lichen planus. 

The patient was kept under observation, and after an interval of some weeks the 
appearances of the eruption had undergone a dramatic change, having become trans- 
formed into a typical lichen planus. Characteristic papules and confluent patches 
had appeared on the forearms, wrists, and thighs, and white patches were seen on the 
tongue. The patch in the left popliteal space was still moist and ‘very irritable. A 
biopsy was made, and the section submitted shows a typical lichen planus papule 
with acanthosis, and thickening of the granular layer with irregular deposit of 
keratohyalin. It may be doubted whether the original eruption should have been 
classed as a confluent lichen nitidus, but in any case it certainly did not resemble 
ordinary lichen planus, and in view of Civatte’s classical case, histological sections 
of which I have studied in series in Paris, and of those published by Dr. Dowling, I 
am inclined to accept their view that lichen nitidus, after all, is a variety of lichen 
planus. 

Dr. A. M. H. GRAY said that a condition had been described as miliary lichen planus; it 
was a condition difficult to differentiate from lichen nitidus. One or two of the cases which 
Dr. Barber showed had mouth lesions much resembling lichen planus. 


Two Cases of Acrodermatitis Perstans. 
By A. C. RoxspureH, M.D. 


THESE two cases of acrodermatitis perstans are examples of Audry’s “ mild or 
abortive type,’ four cases of which were described by Dr. Dore at the meeting of the 
British Association of Dermatology in July, 1927. 

I.—Miss B., aged 25, a sewing-machine operator. Sent to Dr. Adamson at 
St. Bartholomew’s Hospital by Dr. Van der Beken on October 14, 1927, on account 
of a patch of acrodermatitis involving a large part of the sole of the right foot. This 
had begun six months previously, and a smaller, less severe patch on the right thenar 
eminence first appeared three months ago. 

There is a small, separate patch on the right heel and a still smaller one on the 
left sole. 

On the foot the affected skin is slightly red, and is covered with large flakes and 
scales, many containing the dried-up remains of pustules. On some parts of the 
affected surface are the typical subcuticular “lakes” of pus. On the palm the 
condition was, when first seen, drier and less red, the purulent “lakes” had dried up 
and, as Dr. Adamson pointed out, when examined with a lens they rather 
suggested the scutula of favus. 

To-day the dried-up pustules have disappeared and only scaliness remains, so that 
the condition on the palm now suggests a patch of streptococcal pityriasis simplex, 
such us one often sees on the face. 

The toes and fingers are not involved, the nails are healthy, there is no obvious 
sepsis in the mouth or elsewhere, except for two hollow molars, and the patient is 
otherwise in good health. 
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Cultures from the pustules on the right foot, made by Mr. Corsi on October 14, 
show: On agar: no growth after forty-eight hours ; on serum: no staphylococci; a 
few colonies of a diphtheroid with no polar staining. 

On Sabouraud’s medium (at room temperature) : no growth after three weeks. 





ACRODERMATITIS PERSTANS. 


Case I.—(A) Typical flat subcuticular pustules. (B) The same, beginning to dry up. 
(C) Final stage; dried pustules coming away with the epidermal scales. 


Films from the thick pus after emulsification with norroal saline showed large 
numbers of pus cells but no definite organisms could be made out. 

Fresh cultures were made on October 19 by Mr. R. S. Johnson on _ blood- 
legumin agar; these remained sterile after six days at 37°. 

II.—Miss R.58., aged 26, came to me at St. John’s Hospital in February, 1927, 
on account of a pustular condition of both palms and both soles which had then been 
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present for one and a half years. It had begun on the right hand. When she first 
came up the hands showed symmetrical scaling areas on both palms with some flat 
subeuticular pustules. The feet exhibited much the same condition on the inner side 
of each instep and across the sole, with a smaller separate patch on the outer side of 
the right foot. Nothing noticeable on fingers or toes; nails healthy; no obvious 
sepsis in mouth or elsewhere ; general health good. 

A tinea was said to have been found by the liquor potasse method on her first 
examination at St. John’s, but I was unable to find one myself subsequently, and 
Dr. Bailey never found one again either in films or cultures. 

My diagnosis of acrodermatitis has been borne out by its extraordinary resistance 
to treatment. Silver nitrate and benzoic acid have been painted on, and zine paste 
and Whittield’s ointment have been applied. Patient has had applications of X-rays 
and ultra-violet light, and recently a stock staphylococcal vaccine (aureus) in 
doses of 10, 20 and 50 millions. The last was eight days ago and caused some 
reaction at the site of injection, but none in the diseased areas. Patient thinks that 
the vaccine has done some good, but at present she has two patches on the inner 
side of each foot, one on outer side of right foot, and one on each thenar eminence. 

Application of ultra-violet light during last June and July was followed by great 
improvement, but relapse ensued while she was still having the light treatment. 

Postscript (November 21, 1927).—In both these cases the conditions have since 
cleared up—though probably only temporarily—after the use of White’s tar ointment. 


Epidermolysis Bullosa. 
By A. C. Roxpureo, M.D. 


J. R., AGED 82, female, unmarried ; occupation, domestic. A thin, undersized 
woman with dark hair. Sent to me at St. John’s Hospital by Dr. Lewis, of 
Ramsey, Hunts, on account of bulle and extensive scarring present since infancy, 
but worse during the last twelve months. 

Neither her parents nor their relatives are affected so far as patient is aware, 
but two younger sisters and one brother are said to be similarly affected. 
o=2 
Patient | 


| | | | | | 
Eldest 3 ? ? 2 3 2 P ? @ Youngest 


A large part of the body and limbs is covered with irregular, bluish-red and 
white hypertrophic sears, with crusted granulating areas here and there on the scars, 
and in some places recent bulla. The scars are worst on the shoulders, chest, lower 
abdomen, lower part of the back and legs, and also on the scalp, especially the 
occiput. There are two small greyish patches on the posterior part of the hard 
palate. 

The patient says that all these scars have begun as bulla. These dry up and 
form crusts with a granulating surface beneath. Eventually these heal and leave 
the scars, which are at first reddish-blue and later become white. 

There is a patch in the right antecubital fossa which shows scarring with small 
miliary cysts at the periphery, and there are more of these cysts on the front of each 
shoulder. 
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Finger nails: index and middle of right hand, slightly dystrophic. Index and 
little fingers of left hand, small. Tog nails: all small and dystrophic ; nail of left 
great toe is absent and toe is small. 

There is extensive macular atrophy of the skin on the chest and elsewhere. 
The atrophic macules are from 4 to $ in. in diameter; scattered singly and also 
irregularly grouped into sheets; ivory in colour, and exhibiting “ cigarette-paper ” 
crinkling on the surface, being raised or depressed according to the state of 
pressure or tension on the skin. According to the patient these areas do not 
represent the sites of previous bulla. They ara never red or swollen. A few new 
bullz are still appearing; several have healed up since admission. Patient says she 
can sometimes produce a bulla by rubbing the skin, but not always. Nikolski’s sign 
is not present. 

When I first saw the patient, about three weeks ago, I thought the case was one 
of extensive tertiary syphilis with some degree of artefact, and syphilitic macular 
atrophy. The Wassermann reaction, however, was negative, and the condition was 
quite unaffected by mercury and potassium iodide given for two weeks with one 
injection of 0-45 grm. N.A.B. 

Dr. Griffith saw her at my request and suggested the diagnosis of epidermolysis 
bullosa, which I think must be correct; it would éxplain the occurrence of the 
disease in the brother and sisters, the dystrophy of the nails, the epidermic cysts 
and the long duration. Unusual features are the extreme degree of scarring, which 
I suppose is due to septic infection of the bullz, the occurrence of macular atrophy, 
and the fact that regions particularly liable to trauma, hands, elbows, etc., are not 
affected. I cannot find any reference to the occurrence of this macular atrophy in 
accounts of epidermolysis bullosa. 

Section of an atrophic macule (shown) shows very little change from the normal. 
There are no hair follicles or sweat glands visible, but their absence may be 
accidental. A section stained to exhibit elastic tissue was not successful, but 
appeared to show a reduction in the amount of that tissue. Another is being 
prepared. [Postscript.—This second section showed a considerable reduction in the 
amount of elastic tissue. | 


Discussion.—Dr. WHITFIELD suggested that this patient brought the lesions out by 
rubbing, but not intentionally ; that she had occasional itching and absent-mindedly scratched 
herself. He thought the association of the atrophic condition of the toe nails with the lozenge- 
shaped areas of atrophy on the skin, and the absence of a history of bulle there, though bulle 
might have been present, favoured the diagnosis of epidermolysis bullosa. 


Dr. H. G. ADAMSON said that although the long history and the fact that other members 
of the family were said to be similarly affected pointed to epidermolysis bullosa, there were 
certain features which made him question that diagnosis. The shape and distribution of the 
lesions suggested an artefact eruption. For so severe a case it seemed strange that there was 
so little evidence of former lesions on the extremities, and the unusual distribution needed 
some explanation. At first he thought the case might be a dermatitis artefacta, but a possible 
explanation was perhaps that there was a basis of epidermolysis bullosa, and that the lesions 
were brought out in the unusual situations by an added “artefact” element. It was 
noteworthy that the lesions on the back were only in positions just within reach of the 
patient’s fingers. 


Dr. A. M. H. GRAy asked whether it was contended that these lesions could be produced 
by friction but not by a blow. If they could be produced by simple rubbing, it was surprising 
that the patient should have escaped getting them on the knees and elbows. 

He agreed with the diagnosis in the present case, but was not prepared to accept the 
theory put forward to explain the production of the lesions. 
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Severe Lupus Vulgaris of the Face. 
By H. C. Semon, M.D. 


THE patient, a man aged 27, was first seen at hospital in March, 1926. There 
was a history of ulceration of the cheeks, lips, and mucous membranes of the mouth 
of fifteen years’ duration. The condition was associated with a severe degree of 
lymphangitis which had produced a relative elephantiasis. The facial appearance was 
consequently so repellent that it was not thought advisable to undertake communal 














Fic. 1.—May 8, 1926. 


treatment with the other lupus cases at the hospital, and, through the kind 
co-operation of the L.C.C., arrangements were made with Dr. Rollier to take the 
patient for sunlight treatment at Leysin. The results achieved in sixteen months 
with this method alone have surpassed all expectations, and are assuredly very much 
better than could have been obtained by artificial heliotherapy and topical 
applications in this country, As far as can be ascertained all the tubercular elements 
on the surface have involuted, the buccal lesions have healed, and the only 
abnormality that persists is an intermittent obstruction of the left lachrymal duct, 
which may. be due to a quiescent fibrous stricture. Although there is a residual 
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thickening of the cheeks and lips, and although a gross disfigurement due to an 
irremediable destruction of the alar nasal cartilages will always persist, it will be 
apparent from a comparison of the photographs that a very brilliant result has been 
achieved. The patient has returned to his work as technician in an optical factory, 
but still attends hospital for dilatation of the lachrymal duct, and regular carbon 
arc-light baths. 











Fic. 2.—May 8, 1926. 
Taken at the same time as Fig. 1 to show detail of labial and buccal ulceration. 


Discussion.—Dr. MACLEOD (President) said that this case demonstrated the great value of 
sunlight in the treatment of tuberculosis cutis as compared with artificial ultra-violet light. 
In his experience of artificial light treatment the results in occasional cases might almost 
compare favourably with those in the case just shown. But such cases were rare and relapses 
were probable. 

Dr. DOUGLAS HEATH said that it was not necessary to send patients with this affection so 
far as Leysin for treatment; all that was needed was an unfrequented country place, where 
they could be exposed to sunlight for several hours daily. 
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Fic. 3.—January 12, 1927. 


He agreed that improvement from artificial light treatment was often only temporary. He 
had seen cases, published as cures, in which the lupus was very prominent, violet and red in 
colour, and tending to break down. Artificial light, used locally, was not very successful. 

Dr. S. E. Dore said he had not seen anything in this country which could be compared 
with this remarkable result. The scar was a good healthy one, and, though time would be 
the test, he did not think it was likely to relapse. 


Leukoplakia Lingualis treated by Souttar’s Steam Cautery. 
By H. C. Semon, M.D. 


S. F., FEMALE, aged 55. 

History.—Contracted syphilis in 1904. Was treated for eighteen months at St. 
Bartholomew's Hospital. Sore tongue developed in 1913. 

Attended the V.D. Department, Royal Northern Hospital, from 1922 to present 
date (five years) very regularly for consecutive courses of novarsenobillon and silver 
salvarsates, mercury and bismuth injections. During that time all her teeth were 
extracted to ensure oral asepsis. 
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The Wassermann reaction has remained throughout (and still is) strongly 
positive. At the conclusion of the specific treatment the tip and sides of the tongue 
were smooth and entirely destitute of papille. On the dorsum there were two white 
sodden hypertrophic areas of irregular shape, resembling soaked washleather. They 
appeared as if ‘“ stuck on,”’ and gave rise to soreness whenever hot food, salt, acids, or 
condiments were eaten. The leukoplakia persisted in this form for the whole period 
of five years, under treatment, both local—as by various paints, X-rays, and pure 
phenol,—and general—by novarsenobillon, etc. May 31, 1927, the areas were 
coagulated with the steam-heated cautery, a general anesthetic having been adminis- 
tered, and the debris scraped away with a sharp spoon until the surface of the muscle 
was exposed. Healing was slow but uneventful. There is no fibrotic contraction, 
and squamous epithelium has grown over and replaced the white patches. The 
patient has no longer any pain or discomfort and taste is fully preserved. 


Case of Multiple Basal-celled Epitheliomata. 
By J. A. Drake, M.D. 


PATIENT, male, aged 81. On the back are two areas partly ulcerating, and partly 
scarred. The edges are hard, heaped up, and quite characteristic of rodent ulcer. 
Scattered over the back, arms, abdomen and shoulder are a number of infiltrated 
plaques varying in size from that of a split pea to that of a sixpence. Some of these 
are round, some are of an indefinite shape, some are figurate. The colour varies 
from brown to a reddish violet. The surface of some is quite smooth, that of others 
is keratotic and warty. When this warty surface is removed there is oozing and 
bleeding. Some of the areas are composed of definite nodules; one under the right 
breast is atrophic. Sections of lesions from the back show the typical structure of 
rodent ulcer. 




















Section of Anesthetics. 
President—Dr. Crec1n Hueues, O.B.E. 


[November 4, 1927. } 
PRESIDENT’S ADDRESS. 
The Present Position of Spinal Analgesia. 
By Ceci Huaues, O.B.E., M.B. ° 


It is about thirty years since intradural injection of drugs was first employed to 
produce analgesia. The discovery of the properties of cocaine was due to the 
researches of Von Anrep in 1879; it was soon recognized as a valuable local 
anesthetic and various operations were performed under its influence. 

The first attempt to produce spinal analgesia was that of Corning in 1885 who 
succeeded in alleviating the pain of spinal caries by injecting cocaine into the spinal 
canal, apparently extradurally. The intradural injection of cocaine soon followed. 
Among the early experimenters who published results were Bier, Tuffier, and 
Jonnesco. 

The poisonous after-effects of cocaine, however, discouraged its use, and it was 
only with the isolation of novocaine, stovaine, alypin and tropococaine, early in the 
century, that interest in the method was re-awakened. Among the early pioneers in 
this country were Robert Jones, E. A. Barker, McGavin, J. T. Morrison and others. 
Spinal analgesia has therefore been in use for over a quarter of a century, and is now 
almost universally practised. Many articles have been published giving individual 
experiences of thousands of cases. Practically all authors, whether surgeons or 
anesthetists, are enthusiastic as to results, and are agreed on the many advantages of 
the method in suitable cases; the mortality is very small, those deaths that have 
occurred being mostly attributable to the serious condition of the patient at the time, 
to an admittedly bad choice of anesthetic, or to an overdose. In fact, it might be 
inferred that with sounder judgment, and more careful technique, based on greater 
experience, the mortality due to spinal analgesia, per se, would cease. If this were 
so, then indeed .this method need not fear comparison with inhalation methods, 
with even gas and oxygen, either with or without its ether. 

Spinal injection may be utilized for producing analgesia of the whole body, 
including thorax, head and neck (high spinal) or (as by the majority of anesthetists) 
only for operations in the lower zone of the abdomen and limbs (low spinal). It is 
very frequently used alone, especially in other countries, whereas here it is often 
combined with general anesthesia. 

In the literature of the subject various small differences of technique in injection 
are noted. The chief drugs in use are novocaine, stovaine, tropococaine and anhydrous 
cocaine. Hither these are in solution, or else the drug itself is dissolved in cerebro- 
spinal fluid; strychnine, caffeine, sodium benzoate or sodium chloride, may be 
added to the injection. Glucose, a constituent of Barker’s and other solutions, is not 
so frequently used to-day. Glucose solutions are less diffusible and therefore produce a 
more localized analgesia. At the same time, gravity plays an important part in the 
height of analgesia attained, and a patient, placed in the Trendelenburg position, may 
be rendered analgesic to a dangerous height. Further, the glucose solutions appear 
D—A 1 
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to affect the respiratory mechanism which is immune when the caffeine or strychnine 
solutions are used. 

Preliminary narcotics are always given in degrees varying from a sedative dose to 
one producing “ twilight sleep.” 

In the literature of the subject during the last two years, I have failed to find 
reference to any complications or evil after-effects, apart from those due to overdoses. 
All the common after-effects are mentioned, such as fall of blood-pressure, nausea, 
vomiting, headache, cervical rigidity, and paralysis of the external rectus which may 
last for two or three weeks at most. All were very infrequent, and when present 
lasted for only a short time. 

The inadvisability of using this method in cases with very low blood-pressure is 
universally admitted, but the danger of a fall in a normal blood-pressure is not great 
when proper precautions are taken. 

To mention a few of the more recent papers :— 

Martin and Arbuthnot [1] review more than 6,000 cases of spinal analgesia at 
Los Angeles General Hospital. There were six deaths, four of which were 
surgically inevitable, and two due to an overdose. The few ill effects did not extend 
over three days. 

M. F. Campbell [2] of the Urological Service, Bellevue Hospital, gives 410 cases. 
Nausea occurred in 2 per cent., headache in 3 per cent., and three patients vomited ; 
post-operative sequelz were negligible and there was no urinary incontinence or 
retention, and no cord-trauma or ocular palsies. In comparing two series of cases 
for external urethrotomy, one with gas, oxygen and ether, the other with spinal 
analgesia, Campbell notes a seven-to-one ratio of pneumonia; the operative 
mortality being eleven to seven in favour of spinal analgesia. 

J. R. Wells [3] reports 557 cases in which anhydrous cocaine (1 to 3 cg.) was 
used. The entire body could be safely anesthetized, although most operations were 
below the umbilicus. The motor nerves were unaffected. The cases (with twenty- 
two exceptions) were unfit for any other form of anesthesia, owing to alcohol or drug 
addiction, arterio-sclerosis, obesity, or advanced cardiac and pulmonary conditions. 
Vomiting occurred in 50 per cent. of the cases and a fall of blood-pressure was the 
greatest trouble. The after-effects noted were headache (14 cases), one drooping 
eyelid for two weeks, and blindness in one eye for five days. 

R. B. Coleman [4], Church Missionary Hospital, Cairo, describing the results of 
over 5,000 cases up to 1925, stated that the number of spinal anesthetics was now 
about 2,400 a year, the only casualty being one intestinal obstruction case in 
extremis. 

Dr. W. Payne Babcock [5] reviews spinal analgesia in 20,000 cases. This method 
was avoided where there was great operative risk, also in shocked, pulseless, septic, 
senile or asthenic cases, and in cases of extreme myocardial degeneration. 90 per 
cent. operations below the diaphragm were performed under rachi-anesthesia ; cases in 
which ether anesthesia had been tried and abandoned were afterwards successfully 
dealt with under spinal analgesia. In eleven years there were no deaths under spinal 
analgesia ; in a similar number of cases there were three deaths under ether, one 
under chloroform and one under gas and oxygen. In acute abdominal affections, 
spinal analgesia was unsurpassed; no other method gave such quick and perfect 
relaxation of the abdomen; rapidity of operation was ensured with minimum 
functional disturbance, whilst peristalsis, promoted with paralysis of the sphincter 
relieved tympanites. 

The average fall in the blood-pressure readings in my last 500 cases is 30 per cent. 
The fall is greater in those with high pressures (200 or more systolic), and less, or 
much less, in those with normal pressures of 120 to 160 mm. Hg. The operations 
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have included all those in the lower abdomen and limbs, such as appendicectomy, for 
hernia, volvulus of large intestine, hysterectomy, varicose veins, prostatectomies, 
vesiculectomies, and various urological operations. 

A preliminary dose of } morphia, and ,35 atropine has invariably been used, and 
whilst admitting that morphia disagrees with some people, I believe that with the 
vast majority it is extremely helpful and beneficial. The solution used has been 
5 per cent. stovaine and 10 per cent. sodium benzoate and caffeine citrate in distilled 
water ; this is very similar to that advocated by Désplas, and since using this com- 
bination I have certainly had less anxiety in regard to blood-pressure ; it has been made 
up in 2 c.c. ampules, the usual dose being 4, 5 or 6 cg. The point of injection was 
the third or fourth lumbar interspace. The method was used in combination with 
very light general anesthesia with C.E. mixture, sometimes so light. that consciousness 
was barely abolished, and very frequently the patient was able to reply to questions 
before leaving the theatre. The inhalation anesthesia was begun within about three 
minutes of the spinal injectiov, the patient by that time having admitted abnormal 
sensation or heaviness in the limbs, as proof of the activity of the stovaine. It is well 
known that with stovaine tactile sensation may remain, although pain is abolished. 
Sometimes slight flexion of the thighs may occur after the incision ; I attribute this 
to the reflex from the tactile sensation and to the fact that the analgesia has not 
reached the section of the cord supplying the ileo-psoas muscle. That the patient is 
not really in an ambulatory condition is proved by the flaccidity of all the other 
muscles of the thighs. 

Although there was occasional delay, in no case was there failure of action, 
a fact which I attribute to sterilization of the needles and syringe by constant 
immersion in absolute alcohol. After use these are rinsed with sterile water and 
replaced in the aleohol; contamination with alkali, and consequent decomposition of 
the stovaine is thus avoided. All trace of alcohol is removed before use by rinsing 
the syringe and needles with stovaine solution, which is itself antiseptic ; the rinsings 
are afterwards discarded. 

On two or three occasions I have failed to penetrate the theca. 

The method has been largely preferred, particularly in urological cases, where 
absence of shock, relaxation and quiet breathing are most desirable, and where toxic 
after-effects must be minimal. In my opinion such tranquil respiration with 
relaxation can be produced in no other way. I have not used the method when it 
appeared to be contra-indicated, e.g., in cases of low blood-pressure, myocardial 
degeneration, or spinal trouble. In operations on the bladder, prostate, vesiculze 
seminales, and lower ureter, more especially, the Trendelenburg position has been 
used. I have found the fall of blood-pressure to be greater in prostatectomy than in 
most other operations ; it occurs soon after removal of the gland. In these cases 
the Trendelenburg position is most welcome, and a recovery of 10 to 20 per cent. 
in the blood-pressure is almost invariable. Oxygen is not used as a routine but only 
when required by pulse indication or to keep the patient’s colour good in this position. 
In cases of obesity, emphysema, and impaired thoracic movement (senile or otherwise), 
this position alone would probably necessitate oxygen apart from operation or 
anesthetic. 

There have been no fatalities in this series and in only two or three, certainly less 
than 1 per cent., has any restorative or anti-shock medication been used. The 
majority of operations did not occupy more than ninety minutes. The average 
duration of analgesia is from sixty to ninety minutes. When however a light 
anesthesia is maintained in addition, I find this light degree sufficient for much 
longer operations. One can only assume that manipulations involving nerve-insults, 
which would have produced reflexes and shock without the nerve blocking, do not do 
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so when repeated. Otherwise, the mild general anwsthesia would be totally 
insufficient, when the spinal time limit had been exceeded. / 

Fall of blood-pressure, without marked increase of pulse-rate, has seldom caused 
anxiety, although in some cases it has far exceeded the 30 per cent. drop. A few 
instances of as much as 60 per cent. drop have occurred, but the pulse-rate was only 
slightly increased. On return to bed, the tension invariably recovered rapidly to 
a degree at least of safety. It may here be noted that McKesson gives as dangerous 
15 per cent. to 25 per cent. increase in pulse-rate, with 15 per cent. to 25 per cent. 
fall in blood-pressure ; further, he considers that a progressive pulse-rate above 100, 
with progressively falling blood-pressure of eighty or less (systolic) is fatal. 

Blood-pressure readings should be made throughout serious operations under 
spinal anesthesia, but undoubtedly the most important danger sign is an increasing 
pulse-rate. 

Whether or no low blood-pressure is due to vasomotor paralysis in the splanchnic 
area, and to dilated capillaries and small vessels in the area of muscular relaxation, 
as suggested by Featherstone [6], the position of the patient after operation is of 
extreme importance. Where the Trendelenburg position has been used the patient 
should be taken back to bed on an inclined plane and the foot of the bed should then 
be raised, return to the level should not take place for at least two or three hours. 

Nausea and vomiting have been slight, except in a few cases. Headache has 
been extraordinarily rare—a fact which I attribute partly to my having used a sharp 
and smallish needle, thus minimizing the size of the hole made in the theca, and 
allowing as little cerebro-spinal fluid as possible to escape. It has been stated that 
headache occurs in 5 per cent. of cases of simple lumbar puncture for diagnostic 
purposes. Undoubtedly psychical causes are largely responsible for these three after- 
effects in a conscious patient,’ and I am convinced that these can only be avoided by 
producing a light general anesthesia in addition to the spinal method. . 

There have been two cases of external rectus paresis, one of which lasted some 
weeks. The cause of this complication is difficult to explain in cases in which the 
diffusion of the injection is localized in the lower part of the canal, fixed within 
a few minutes and with no sign of intermediate analgesia, paresis, or inhibition. It 
is possible that the accompanying fall of blood-pressure, rather than the spinal 
injection, is responsible. It would be interesting to know if, and how often, sixth 
nerve paresis has occurred under general anzsthesia. 

Apart from headache I have had a few cases of transitory stiffness in the muscles 
of the neck ; these were mostly hospital cases, and occurred about the same time. 
Whether caused by position, draughts in the ward or spinal injection, I cannot say. 
Abdominal distension has occasionally occurred, but this is by no means peculiar to 
operations under spinal analgesia. In three cases troublesome after-effects continued 
for some time. 

(1) E.B., an old man, thin, deaf, suffering from headaches and chronic eczema; had 
5 oz. residual urine. His bladder suggested a doubt as to whether the operation should 
be in one or two stages; subsequently prostatectomy was performed in one stage. 
Incontinence of feces developed, and bed sores appeared on the buttocks. Two months 
later, one ulcer had healed completely and the other nearly so. Pupils reacted sluggishly 
and he gave a Romberg reaction suggestive of tabes ; severe cystitis was present. 
Control of urine and feces was regained three months after operation, and patient was 
discharged as “ fit” four months later. 

(2) M., a patient who had a suprapubic cystotomy for a very large calculus. 
Retention followed the operation, and catheterization was necessary for some time. 


1 Sir J. Purves-Stewart estimates these at 10 per cent. among those whodo not lie up afterwards, and as 
negligible in those who do. 
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Power of contraction of bladder improved, but in about eight months time there still 
remained 17 oz. residual urine. This patient had not undergone a prostatectomy. 

(3) N., also had loss of power in the bladder with analgesia of the anus. He had 
previously had a prostatectomy performed in another country. The present operation 
was for fibrous obstruction. Within two months, the residual urine was down to 24 oz. ; 
six months later there was still anal analgesia, but the patient was otherwise well. 


These are the only serious complications in my series; they occurred respectively 
in May, October and November last year. I am not conscious that in any detail 
was there the least difference in the technique or care taken, neither was there any 
difficulty in making the injection, and they were not among my early cases. 

When undesirable effects—e.g., bronchitis, bronchial pneumonia, abdominal 
distension, vomiting, jaundice, etc., follow operation under general anesthesia, it is 
difficult to say that the anesthetic is the sole cause; there are always other possi- 
bilities. But with complications under spinal analgesia, such as I have reported, 
there are no loop-holes, and they must be attributed to the method. I can explain 
neither their cause nor their avoidance, and I shall be very glad if others can do so. 

Such symptoms cannot be caused by injury to one nerve alone; mechanical 
injury is therefore out of the question. 

I remember reading that “ unpleasant sequelze sometimes follow the use of spinal 
analgesia,’ and I know that there are surgeons who will not use it, having had 
serious complications or unpleasant results. 

It would be a great advantage to know the truth and the whole truth, the bad as 
well as the good, about what is undoubtedly an extremely valuable method, and one 
that enables the surgeon to perform operations which he could not otherwise do 
with success. 

Chloroform has perhaps had its day for routine work, and the practitioner of the 
next generation may not be able to administer it. Ether, gas and oxygen have their 
fatalities and mortality rates. How does spinal analgesia compare with these? 
Until failures as well as successes are published, we shall not know. Are we 
justified in using it as a routine method? I believe that with more experience, 
when we know the cause of its drawbacks, its routine use will be fully justified. 
Even now I am convinced that its use in difficult pelvic operations, particularly 
urological and gynecological, has considerably lowered post-operative mortality. 
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Discussion.—Mr. P. LOCKHART-MUMMERY said that the surgeon had a different outlook on 
anesthetics from that of the anesthetist. The anesthetist was chiefly concerned with getting 
the patient safely back to bed and giving the surgeon the amount of relaxation he desired for 
operative procedure. The surgeon, while he appreciated these factors, was chiefly concerned 
that his patient should not be sick and should not have his digestion disturbed. Personally 
he would never be satisfied with an anesthetic which made the patient sick and destroyed 
all appetite for food for a couple of days, as was almost invariably the case with chloroform or 
ether if given for a major operation. He was a firm believer in spinal anesthesia for major 
operations and considered it in many respects superior to regional anesthesia such as 
splanchnic block, trans-sacral block and sacral injections as it was more certain, and the 
necessary degree of anesthesia and relaxation of muscles was more readily obtained. Almost 
all the complications of spinal anesthesia were the result of faulty technique and therefore 
avoidable. It was often forgotten that a patient under spinal anesthesia was entirely 
dependent on gravity for the adequate maintenance of his essential circulation and therefore 
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must be kept head down throughout the period of anesthesia. Failure to recognize this fact 
accounted for most of the bad results in the early cases, especially during the war. 

Correct dosage was often very difficult to attain as considerable variation resulted from 
the different patients; personal judgment alone would allow of a correct dose being given. 
He favoured stovaine 10 per cent. in saline solution. 


Mr. H. M. PAGE said he had found spinal anesthesia of great assistance in many urological 
cases, especially in prostatectomies, for which he gave a spinal injection combined with a partial 
general anesthesia. If the Trendelenburg position was to be used, he gave 0-03 grm. of 
stovaine, or 0:05 of novocaine. If the flat position was used, 0:02 grm. to 0-25 grm. stovaine. 
Since October, 1924, he had used a very fine needle, 22-standard wire gauge, in the 
hope that possible leakage might be prevented and after-headaches diminished in number. 
These needles should be made of platinum or iridium to get sufficient rigidity without 
brittleness. He had personally followed the results in the first 106 cases. He had one case 
of headache sufficiently bad to require treatment, two very slight cases which required no 
treatment and lasted only two days, and two cases of slight discomfort at the back of the 
neck. When this fine needle is used the dose of stovaine or novocaine can be slightly 
diminished, i.e., by about 0-01 grm. without losing effect. He had not had an opportunity 
of examining post-mortem the hole left by the larger needles, but an anesthetist who had had 
such an opportunity two or three days after injection told me that he had found an opening 
through which a leakage might quite easily take place. Except in a few special cases, 
he had always used this method in combination with a very light general anesthesia, 
which he prefered to give before the spinal puncture. He found no difficulty in making the 
puncture with the patient lying on his side under this very light general anesthesia, and 
the few minutes’ additional anesthesia makes no difference to the condition of the patient 
at the end of the operation. His experience’led him to agree with the President that it was 
best to withdraw very little spinal fluid. He had given spinal injections when disease of the 
spinal cord was present, and these (according to the physicians in charge of the cases) had 
not aggravated the disease. He always examined the eyes and reflexes of the patients before 
giving a spinal injection. If a very early disease of the cord should be present and not 
diagnosed, the spinal injection might be blamed later on when symptoms became more 
evident. 


Dr. Z. MENNELL said that the President’s choice of spinal anesthesia for every operation 
below the middle line was not the universal one. 

Complications certainly occurred. Headache was distressing in many cases and frequently 
became very severe. The Resident Medical Officers of St. Thomas’s Home, who saw many 
different administrations by various anesthetists, disliked it for this reason. 

Neurologists recognized what some of them called “stovaine tabes,” the symptoms of 
which were loss of knee- and ankle-jerks, areas of anesthesia and weakness of the bladder 
and rectum. 

In a series of fifty cases in August, 1904, there were two deaths—both probably 
unavoidable under any anssthetic ; spinal anzsthesia had been considered to give the patients 
their last chance: thus this form of anesthesia was not without danger. 

In America spinal anesthesia was little used as it was being replaced by regional 
anesthesia. 

Mr. Mummery considered the appetite was better after spinal anesthesia—but many 
patients after a properly administered ether anesthesia were soon anxious for food. 

A great deal depended on technique and the dose of the drug used—stovaine undoubtedly 
gave the best results, and only experience could determine the dose necessary in various types 
of patients and for varying length of operation, as the drug once given could not be 
recovered or increased. 


Dr. C. F. HADFIELD said that his experience had been quite ftee from the more serious 
after-effects to which the President had referred. With regard to the so-called “ Stovaine 
tabes’’ he was far from being convinced, as although the hospital where most of his spinal 
work had been done for the past twelve years was essentially a local one to which patients 
returned if necessary, there was no record of a single case. 
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In the more serious matter of mortality he had been less fortunate, as he had records of 
several deaths. One recent case was most interesting as death seemed to have been due to a 
spasm of the smaller bronchioles, making it impossible for air to enter the alveoli as the result 
either of the patient’s own attempted gasping inspirations or of artificial respiration by the 
usual methods, including forcible ventilation with oxygen through an endotracheal catheter. 
It had been pointed out to him that an apparently similar condition was obtained in 
animals when they received a poisonous dose of histamine. He had previously seen other 
cases very like it. 

In ordinary cases he was not in favour of combining spinal with a light general 
anesthesia as he considered better results were obtained by the use of some form of “ twilight 
sleep.” 

He agreed that the incidence of headache could be diminished by keeping the patients 
absolutely at rest for some hours after operation. In conclusion he asked for an explanation 
of two unusual cases :-— : 

(1) A patient with acute salpingo-ovaritis on one side in whom the spinal analgesia was 
perfect as long as the inflamed ovary was not touched. This, however, caused such exquisite 
pain in the corresponding breast (and nowhere else) that the patient cried out and a general 
anesthetic had to be given and pushed to a surgical degree. (2) A patient after a gyne- 
cological operation under stovaine was well and entirely free from headache for a week. 
During the succeeding week she had four or five attacks of paroxysmal headache, so severe 
that she could with difficulty be kept in bed. 


Mr. H. W. S. WRIGHT said he had seen two “ neurological ”’ results of spinal anesthesia, 
and as he had some clue to their origin they were worth reporting. Both patients had 
incontinence of feces following a spinal anesthetic, but, so far as he knew, had no physical 
signs of nervous disease beforehand. The Wassermann reaction was positive in the blood in 
both cases, and in one case was also positive in the cerebro-spinal fluid. In both cases the 
condition cleared up completely in three and four months respectively. 

With regard to use of spinal anesthesia in operations on the prostate, perineum and 
rectum, patients were better with this form of anesthesia than when a general anesthetic 
was used, but he thought we had a better anesthetic than even spinal analgesia for this class 
of case. A combination of transacral and caudal block gave a longer anesthesia, was not asso- 
ciated with a fall in blood-pressure, and was less dangerous than spinal anesthesia. The 
technique though difficult to acquire, was, after a little practice, easy and certain. There was no 
doubt that regional methods would slowly take the place of spinal anesthesia in suitable cases. 
With such a safe and certain method as regional block of the sacral nerves at our disposal, 
there seemed little justification either for soaking the patient with ether to the extent necessary 
to produce anesthesia of the rectal sphincter, or for the introduction of a foreign body into 
the theca to gain the same end. 


Dr. H. E. G. BOYLE said that in his own experience of stovaine injection for spinal 
anesthesia he had had one death, and, in addition, he had heard of three others. He would 
hesitate to use it as a routine as he feared it carried a large mortality risk. He was sure 
that he could produce a state of anwsthesia equal in every respect to that induced by this 
spinal method ; the immobility of the abdomen was equally secured, and there were not the 
distressing results which had been mentioned in the discussion. He himself used gas- 
oxygen, ether endotracheally, and the degree of anesthesia could be regulated to a nicety. 


Dr. J. BLOMFIELD said that no one now questioned the value of spinal analgesia in 
properly selected cases. Every case for operation must have the anesthetic best suited to its 
particular requirements. He never used spinal injection without previous employment of 
“twilight sleep’’ or enough general anesthetic to make the injection painless, believing it to 
be a ridiculous act to begin anesthesia by the infliction of pain—and spinal injection 
undoubtedly caused pain. With regard to after-effects, in one case he had seen periplegia with 
incontinence of urine lasting a week; there had been complete recovery from the condition. 
In the literature he had read of several cases in which paralysis of the bladder had lasted for 
long periods of time. 
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Mr. C. LANGTON HEWER said that the low blood-pressure in spinal analgesia was a great 
disadvantage, because reactionary hemorrhage was liable to occur in consequence. This 
was especially the case in prostatectomy operations, as the prostatic cavity might be perfectly 
dry at the time of operation, but severe bleeding could occur after the patient had been put 
back to bed. He had seen one patient who nearly died from this cause. 

He (Mr. Hewer) would also relate the history of a man, aged 69, who had been admitted 
to hospital, suffering from a strangulated right inguinal hernia. He was an asthmatic and 
was actually having an acute attack when seen. An inhalation angsthetic seemed 
inadvisable, therefore 0-7 c.c. 10 per cent. stovaine in isatonic saline was given by intra- 
thecal injection. The analgesia was satisfactory, but during the operation expiratory 
dyspnoea became more and more marked, cyanosis developed, and despite the administration 
of oxygen under pressure, the patient died. Artificial respiration was unavailing to cause 
oxygen to enter or leave the chest although the glottis was wide open. The bronchioles 
appeared to be in a state of muscular spasm. At the post-mortem examination nothing 
abnormal was found except the strangulated hernia and signs of emphysema and bronchitis. 
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Immunity in the Making: Observations Based upon some Records 
of Schick and Dick Tests. 


By E. H. R. Harries, M.D. 


THE work of Topley and Greenwood [1] upon controlled populations of mice, 
and of Dudley | 2) upon semi-isolated communities of human beings has gone far to 
show how herd immunity is brought about. Although not susceptible of statistical 
treatment except in a very rudimentary fashion, the study of quite small communities, 
and even of individuals under certain conditions, may yield information of interest 
and value. 

In this paper it is proposed to consider some results of Schick tests and Dick tests 
carried out upon certain groups, chiefly of children, and upon individuals under 
special circumstances. The material analysed is drawn in part from children in 
residential institutions, and in part from the nursing staff and patients in the wards 
of the Birmingham City Hospitals. All the tests and immunization processes have 
been employed at my desire and upon my responsibility ; the actual tests have, in 
the majority of instances, been performed by my colleagues either past or present. 
A large proportion of the readings have been personally observed.' The technique of 
these tests and the processes of active immunization against diphtheria and scarlet 
fever have been described to members of this Section on previous occasions. 

The Schick test is firmly established as a reliable indicator of the presence 
or absence at the time of the test of a certain minimum amount of diphtheria anti- 
toxin per c.c. of blood. Persons who possess less than this minimum amount— 
sufficient to neutralize 1-30th M.L.D. of toxin—will give a positive, those who 
possess antitoxin in excess of this amount, a negative reaction. 

The Dick test, owing to the insusceptibility of laboratory animals to the “ toxin ” 
but not, as Parish and Okell [3] have shown, to the Streptococcus scarlatine itself, 
does not rest, so far, upon the same firm experimental basis as does the Schick test. 
Observations, now very considerable in number, upon the human subject tend to 
show that the Dick test, carried out with a reliable toxin in dilutions which have 
been checked in tests upon both non-immunes and immunes, does give results 
comparable to those afforded by the Schick test. 

The work of Zingher [4], amongst others, has shown that the percentage of 
negative Schick reactors is higher amongst school children coming from the most 
congested districts. He found that in a group of schools in the least congested 
districts the positive reactors amounted to 49-2 per cent., whereas in a second 
group of school children coming from more congested districts the percentage was 35:8, 
and in a third group from the most congested districts the percentage was only 
22-7 per cent. Park [5] has also shown that the percentage variation in the range 


1 Toxins for the Schick and Dick tests T.A.T. mixtures, scarlet toxin for active immunization, and 
scarlet antitoxin have all been prepared in the Wellcome Physiological Research Laboratories under the 
direction of Dr. R. A. O’Brien. 
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of positive reactors within the same age group may be considerable. Dudley [6] 
has shown that in a school which had experienced two outbreaks of diphtheria, 
of the boys who had been in the school through both epidemics 95 per cent. were 
Schick negative and those who had been in contact with one epidemic showed 
80 per cent. of negative reactors. Of the new entrants subsequent to the last 
epidemic, only 60 per cent. were immune. O’Brien [7] found amongst “old” boys 
in a training ship that only 14 per cent. were positive reactors, whereas amongst the 
new boys the figure was 43-5 per cent. 

Thus it is well recognized that an environment with opportunities for infection 
plays a great part in the production of immunity to diphtheria. Experience in the 
testing of children’s residential institutions for susceptibility to diphtheria and 
scarlet fever, shows that the same thing holds for the latter disease also. 

In the autumn of 1925, during which year diphtheria had reached the maximum 
prevalence so far recorded for Birmingham, we were asked to Schick-test the children 
in three residential institutions, each of which had experienced an outbreak of 
diphtheria. Dick tests were also carried out in two of these institutions, and in both 
the latter the detection of susceptibles was followed by active immunization against 
both diphtheria and scarlet fever. 

Institution A is an orphanage for boys and girls of good lower middle-class type 
entering from all over the country. A known Schick negative carrier had given rise 
to several cases of diphtheria (removed to hospital) some two months before we 
were asked to test the children. The institution had been free from diphtheria until 
this outbreak for a number of years and had also been free from scarlet fever for 
a matter of years. 

Institution B is one for boys and girls of a social class somewhat lower than 
those of A. All the children in this institution come from Birmingham homes. 
Eight cases of clinical diphtheria contracted from a Schick negative carrier had 
occurred during the summer. These cases were confined entirely to the boys’ 
section. Boys and girls are separately housed and no cases of diphtheria occurred 
amongst the girls. (Schick tests only were carried out at this institution.) 

Institution C (for girls of the poorest class) experienced a considerable outbreak 
of both diphtheria and scarlet fever. The first case of scarlet fever occurred in April 
and cases occurred at intervals until September up to a total of fifteen. The cases as 
they arose were removed to hospital. During October eleven cases of diphtheria were 
also removed to hospital. The results of the tests of the original populations of these 
three institutions are set out below :— 

(Tables Ia, b and c.) 


TABLE Ia.—(INSTITUTION A.) , 





Sv 
Schick Schick Schick Schick 
negative positive negative positive Total Per cent. Total Per cent. 
Dick Dick Dick Dick Schick Schick Dick Dick Total 
Age-group negative positive positive negative positive positive positive positive tested 
a ln ee a _ — ww 4... 100 as Oe 4 
5-10... 5. @ 7 Dect eee . es:  aew: Se se, 
10-15 ... 32. ... 385 13  «: 51 pei: “Se as — 
Over 15 ... e iss 2 2 mo Sa - = a 4 — us OB 
iat lw. GwW®.®6ULUhES ll (CUD ew Se we 86 55-2... 152 
(26-9%) (42%) , 


Immunity index for diphtheria 0-7; for scarlet fever 0-8.! 
None of these children had a previous history of diphtheria. A previous history of scarlet fever was 
obtained in five cases ; all these gave negative Dick test. 


‘Immunity index { ae (Dudley, M.R.C. Spec. Rep., Series No. 3, 25.) 
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TABLE Ib.—(INSTITUTION B.) 
(Dick test not done.) 














Boys Girls 
ae a 
Age-group Schick positive Schick negative Schick positive Schick negative 
5-10 e a 2 5 2 a ove 1 
10-15 , a 31* 54 32t RS et 21 
Total = 33 59 34 vee ove 22 
92 56 
* 5 faint positives. + 1 faint positive. 
Boys Girls 
Schick positive ie 35-08 per cent. ses 57-01 per cent. 
Immunity index PPE 1-78 a oa 0-@ :,, 


The difference between the immunity index of boys (exposed to infection) and 
girls (not exposed to infection) of precisely the same type and living under precisely 
the same conditions, will be noted. One boy had a previous history of diphtheria 
eight years before and one eighteen months before. Both were Schick negative. 
The eight recent cases of diphtheria had returned to the institution when these tests 
were carried out. They were discharged from hospital upon the evidence of two 
consecutive sets of negative swabs from nose and throat. Their Schick tests, not 
included above, were as follows :—Three negative, and five positive. Three of the 
latter became Schick negative on a second test a week later, and thus probably 
exhibited the effect of the secondary stimulus of a Schick test further discussed 
below. 

TABLE Ic.—(INSTITUTION C.) 





Schick Schick Schick Schick 
Age-sroup negative positive negative positive oa a jae ae Total 
moos Dick Dick Dick Dick mo a tiv sitiv iti tested 
negative positive positive negative PO —— ee poansre 
0-5 ie _ ie i .._— -. vs. oe — ee —— 
6-10... 13 . 16 - ema Ba HE = »s we = ew 
10-15 _ - 9 ~ Bw & mS... B.. ee. 
Over 15 S ss S se 7 : im 4 23-5 a a 
Total . 47 a a OO 25 Ss. oF. Fe... 8 ~ 
(34-8 %) (22-2 %) 


Immunity index for diphtheria 1-4; for scarlet fever 1-1 


Of the above, two had a previous history of diphtheria, both were Schick negative, 
ten had a previous history of scarlet fever, and were all Dick negative. Fifteen 
children recently discharged from hospital after scarlet fever were all found to be 
Dick negative; they are not included in the above table. Seven of these came within 
the 5 to 10, seven in the 10 to 15, and one in the over 15 age groups. All the 
cases of clinical diphtheria were still in hospital at the time these tests were carried 
out. The escape of children under 5 years of age is probably to be ascribed to their 
being housed in a separate dormitory, and taught in a separate school. 

The original populations of these three institutions were all tested and 
immunization commenced in the autumn of 1925 and the winter of 1925-1926. 

In order to prevent the further outbreak of cases in institutions it is obviously not 
sufficient merely to immunize the susceptibles amongst the original inmates. The 
inmates reach the age limit, and are replaced by fresh young arrivals at intervals. It 
is thus important to test and immunize the susceptibles amongst each new batch of 
entrants, lest carriers amongst the original—but now immune—population initiate 
infections amongst the newcomers, or the susceptibles or carriers amongst the new- 
comers introduce infection which will spread amongst themselves. Hence in all the 








a 
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institutions, the inmates of which we have immunized, new entrants are always 
tested in batches as soon as possible after entry and, if necessary, immunized. 
This was the case in the three institutions A, B and C: in A and C against both 
diphtheria and scarlet fever, and in B against diphtheria only. In passing, it may be 
stated that no case of diphtheria or scarlet fever has arisen in these institutions since 
immunization was carried out. 

If the results of the tests of the original population of institutions A and C be 
compared the following differences are seen :— 


TABLE II. 
. Per cent. Schick Per cent. Dick 
———- Pe oe positive negative 
calles stsbes and Dick and Schick 
. P it positive negative 
Institution A. ee 57 “ie 55-2 wes 42 ie 26-9 
* C. ee 40-7 =. 46-6 wes 22-2 ate 34-8 
Difference roe 17-7 per cent. 8-6 per cent. 20 per cent. 26-6 per cent. 


The social grade of children in A is considerably higher than that of those in C. 
Both institutions had experienced cases of diphtheria, and C cases of scarlet fever 
also. Nevertheless, if the age distribution of the inmates differs considerably, i.e., if 
A contained a greater proportion of children in the youngest age groups than C, this 
might be sufficient to account for the higher percentage of susceptibles in A. If in 
each case the population be taken as 100 the age distribution of the original 
population may be set down as follows :— 


Age-group Institution A. Institution C. 
0 to 10 os ove 31-5 ove oss 48-2 
10 to 15 eee ose 68-5 eee ove 51-8 


Thus the higher immunity index to both diphtheria and scarlet fever shown in 
Institution C is not accounted for by its possessing a larger proportion of older 
children: the contrary is the case. 

That Institution C receives a larger proportion of younger children than A is borne 
out by making a similar calculation for new entrants. 

(New entrants taken as 100.) 


Age-group Institution A. Institution C. 
0 to 10 me rah 57-6 _ a 87-3 
10 to 15 ie vie 42-4 es +s 12-7 


Thus the factor causing the difference in the immunity index was not age 
distribution per se. The difference may be due to immunizing doses of organisms 
received after entry into the institution. The immunity index of A is low for 
both diphtheria and scarlet fever. The latter disease had been absent from the 
institution for a number of years; the children were drawn from all over the country. 
The immunity index of C is higher for both diseases. Scarlet fever had been 
occurring in the institution at intervals during the preceding six months, and 
diphtheria for at least two months before tests were undertaken. Immunizing doses 
may have been received by children who were living in closer sleeping quarters than 
those in Institution A. The importance of adequate spacing in sleeping quarters 
has been abundantly shown by Glover [8] in the case of cerebro-spinal fever and by 
Dudley [9], particularly in the case of diphtheria. If the difference in the indices is 
due—to any great extent—to immunization after entering the institution, then the 
new entrants at both institutions should have immunity indices which are 
comparable. It would take up too much time to recount in detail the state of 
immunity of new entrants at each of these institutions. I have therefore 
summarized the figures for four batches of new entrants totalling fifty-nine at 
Institution A and seventy-one also in four batches at Institution C. The relative 
proportion of age incidence of new entrants in these two institutions has /already 
been stated. 
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TaBLE III.—ImmMunNITy STATE OF NEW ENTRANTS. 
Number of Schick positive Dick positive Immunity index Immunity index 
tests per cent. per cent. diphtheria scarlet fever 
Institution A — 59 am 67-7 ie 81-5 “ss 0-47 = 0-22 
( 71 — 42 win 55-5 oes 1-36 ose 0-85 


Thus the new entrants at A showed lower indices than the original population of 
the institution. Those at Institution C showed very much higher indices than those 
of A although the average age at entry was considerably lower. The following table 
compares the original populations and the new entrants in Institutions A and C as 
regards their immunity indices for both diphtheria and scarlet fever. 


TABLE IV. 
Diphtheria. Scarlet fever. 
Institutions Institutions 
2 Soies re C 
Original population ... Allages ... 0-74 ees 1-4 0-71 1-1 
a pi ies 0-10 tie 0-41 wi 0-85 0-5 0-58 
10-15 oe 0-96 2-5 1-0 2-1 
(53 tests) (53 tests) 
New entrants ... ~~ Ao <« 0-47 ei 1-36 0-22 0-85 
n is “ 0-10 ohh 0-36 _ 1-0 0-21 0-63 
10-15 sve 0-66 oe 3-7 A 0-25 on 5-0 
(6 tests) (6 tests) 


It will be seen that the immunity index for both diphtheria and scarlet fever is 
considerably lower for the original population at all ages in A than in C, and that 
the same holds good for new entrants at the two institutions. In the case of C 
there is a close similarity between the immunity index for diphtheria of the original 
population at all ages (1-4) and that for new entrants at all ages (1-36). All 
children in C come from local homes of the poorest class. Thus, particularly at C 
and in the case of diphtheria new comers, themselves possessing a very high 
immunity index to the disease, were introduced into a semi-isolated community, all of 
whom were known to be immune to diphtheria. Thus, the conditions differ from 
those present in the case of Topley’s experimental mice, where presumably the 
newcomers to the population were lacking in any immunity to the experimental 
infection. In this remark I have not included scarlet fever since I am not quite 
certain that the active immunity produced to this disease was so solid as in the case 
of diphtheria. 

In the case of both diphtheria and scarlet fever the last epidemic cycle in 
Birmingham commenced towards the latter part of 1919. Sir John Robertson in 
his Annual Report for 1926 [10] wrote: “ Birmingham has suffered acutely from 
diphtheria for seven years. It would seem to have become endemic here, for the 
incidence has varied but little during these seven years.”’ The table which follows, 
taken from the Annual Report of the Medical Officer of Health for 1926, shows the 
diphtheria cases and deaths in the City of Birmingham for a number of years. 

TaBLE V.—DIPHTHERIA CASES AND DEATHS. 


- Case-rate per 1,000 Death-rate Case mortality 

Cases notified of papeieeten Deaths per 1,000 percent. — 
1901-05 . 991 1-28 ove 159 ove 0-20 eee 16 
1906-10 - 1,210 1-48 bee 149 oe 0-18 ace 12 
1911-15 1,125 1-30 : 155 _— 0-18 a 14 
1916-20 1,065 1-19 “ 143 oes 0-16 eee 13 
1921-25 1,651 1-76 un 109 ie 0-12 ss 7 
1917 770 0-86 - 112 0-13 oe 15 
1918 881 1-02 owe 160 0-18 18 
1919 970 1-05 + 126 0-14 13 
*1920 1,755 1-93 201 0-22 ll 
*1921 1,652 1-80 120 0-13 7 
*1922 1,285 1-39 89 0-10 7 
*1923 1,537 1-65 139 0-15 9 
*1924 1,887 1-97 100 0-10 5 
*1925 1,896 2-00 tne 95 0-10 5 
*1926 1,804 1-88 116 0-12 6 


* Figures corrected for diagnosis. 
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Table VI from the same report shows the position in the case of scarlet fever. 
TABLE VI. 
Number of Case-rate Number of Death-rate Case mortality 

cases per 1,000 deaths per 1,000 per cent. 
1901-05 ee 4,038 - 5-21 - 172 0-22 4.26 
1906-10 aes 3,956 nit 4-83 ass 116 0-14 2-93 
1911-15 ne: 5,456 oes 6-29 a 125 0-14 2-29 
1916-20 a 2,472 sa 2-73 - 41 0-04 1-66 
1921-25 2,652 5 2-84 = 32 0-03 1-21 
1917 ve 1,143 os 1-27 ae 12 0-01 1-05 
1918 a 1,035 ine 1-19 11 0-01 1-06 
1919 ene 2,821 3-05 45 0-05 1-60 
*1920 se 5,563 6-13 110 0-12 1-98 
*1921 oie 3,320 3-62 40 0-04 1-20 
*1922 ot 3,250 3-51 36 0-04 1-11 
*1993 - 2,619 2-81 39 0-04 1-49 
*1924 Me 2,219 2-31 23 0-02 1-04 
*1925 = 1,852 1-95 22 0-02 1-19 
*1926 oes 1,709 1-78 8 0-01 0-47 


* Figures corrected for diagnosis. 


Thus, whilst the prevalence of diphtheria has remained fairly uniform from 1920 
onwards, that of scarlet fever has shown a steady decline after the year of maximum 
prevalence in 1920. 

There have thus been ample opportunities for a wave of immunization to occur at 
any rate in the case of diphtheria, especially amongst the poorest quarters of the 
city. Thus, in the case of Institution C, not only was the percentage of immunes 
high, as shown by negative intradermal tests, but it is probable that amongst 
those giving positive intradermal tests basal immunity existed in the case of 
both the original population and the new entrants. The fact that good social 
environment diminishes the chances of obtaining immunizing .doses in child- 
hood may be emphasized by considering an institution of a different type. Disa 
small public school for boys in an adjoining county. This institution experienced 
an outbreak of scarlet fever; in all, twenty cases occurred, the last on the very day 
that the boys and the staff were Dick tested by one of my colleagues. The results 
of the tests are set out in Table VII. Incidentally, we were asked to produce passive 
immunity to scarlet fever. Each non-immune received 5 c.c. of a concentrated 
scarlet fever antitoxin, and in spite of the fact, as was subsequently discovered, that 
two or three convalescent carriers (rhinitis and otorrhcea) were at large amongst the 
other boys throughout, no further cases of scarlet fever occurred for sixteen days. 

(From previous experience of the duration of passive immunity conferred by 
scarlet fever antitoxin, I had been able to promise freedom from further cases for a 
fortnight. This period was, it will be seen, slightly exceeded.) 

TaBLE VII.—ScHoou D. 


(Twenty recent cases of scarlet fever had occurred equally divided between the age-groups. Ninetecn 
were Dick negative on test, and one was Dick positive.) These are not included below :— 





Age group Dick positive Dick negative Per cent. positive Immunity index 
10-15 ese 34 eee 18 eee 65-3 ove 0-53 
15-20 ins 27 és 30 “vi 47-3 “oe a 

Total... 61 see 48 ve 55-0 a 0-78 


The immunity index for scarlet fever at all ages closely corresponds with that at 
A, but it will be noted that when age groups are considered the 0 to 10 group of A 
(0-5) corresponds with the 10 to 15 group of D (0-53) and that the 10 to 15 group 
of A (1-0) corresponds with the 15 to 20 group of D (1:1). Twelve masters were 
tested, none had a previous history, five were positive and seven negative. Twenty- 
four maids, aged from 14 to over 20, gave eight positives and sixteen negatives. Four 
porters, aged 19 to 22, gave one positive and three negatives. 
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For comparison a series of tests on a special class of young adults, namely, 


nurses in fever hospitals, are added. 


TABLE VIIIa. 


Series A.—Schick tests. Fever hospital nurses. 
Year Total tested Schick positive Schick negative Per cent. positive 
1922! 170 43 127 25-2 
1923 56 22 34 39 
1924 94 45 49 48 
1925 112 44 68 39 
Total 432 154 278 35-5 5 





1 The numbers tested in this year inc cluded all the ‘‘old hands,” many of om had been in an environ- 
ment of diphtheria for years. In the remaining years tests were made on entry. The nurses who were 
town-bred gave a perce ntage of 38-6 positive, whereas amongst those whd were country-bred, the per- 
centage of positives was 65-4. 


TABLE VIIID. 


Series B.—A later series of Schick tests divided into age groups :— 





Percentage 
Age group Number of tests Schick positive Schick negative positive 
18-20 133 61 ~ 7 pa 45 
20-25 a 144 ne 69 ie 75 jas 47 
5-30 ~ 73 a 24 - 49 — 33 
Over 30 -_ 35 ae 14 ae 21 aes 40 
All ages 365 168 217 ose 46 


Seven had a history of diphtheria—four Schick negative ; three Schick positive. 


TABLE VIIIc. 





Series C.—Dick tests performed within three to four days of entering scarlet fever wards for duty for 
first time. 
Percentage 
Age group Number of tests Dick positive Dick negative positive 
18-20 _ 57 — 9 wes 48 ove 15-7 
20-25 ; 49 en 6 aa 43 — 12-2 
25-30 ne 30 6 24 hes 20-0 
over 30 S 4 1 3 ne 25-0 
All ages 140 ove 22 118 15-4 


TABLE VIIId. 


Series D.—Earlier series of Schick and Dick tests in a group of 100 fever nurses (aged 18-30) Schick 
tested on entry. Dick tested after exposure to scarlet fever in wards for varying periods, 


Schick positive Schick positive Schick negative Schick negative 
Dick positive Dick negative Dick positive Dick negative 


9 roe 31 nn 2 ov 58 


Thirty-three! of total had definite history of scarlet fever. All Dick negative. 
40 per cent. Dick positive 11 per cent. 


Schick positive 


It will thus be seen that, whereas in the lower age groups, as shown in the 
institutions for children, the percentage of non-immunes to diphtheria and scarlet 
fever in the different age groups, runs roughly parallel, yet in these young adults 
there is a wide divergency between the percentage of immunes to diphtheria and 
scarlet fever respectively. 

The whole nursing and domestic staff in the Birmingham City Hospitals is now 
tested for susceptibility to both diseases and the susceptibles are actively immunized. 
Before the days of active immunization it was always noted that it was the new 
probationer who contracted either of these diseases within a short period, after first 


1 Twenty-two of these were negative, not only to 1-1000 (X 48) scarlet fever toxin but also to 1-500 of the 
same toxin. The remaining eleven whilst negative to 1-1000 were positive to 1-500 dilution. 
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exposure in the wards. This was much more noticeable in the case of scarlet fever 
than diphtheria. Probationers who contracted scarlet fever nearly always did so 
within a month of exposure to the disease and frequently within a week. 

Early in 1927 it was arranged that at the Lodge Road Hospital every patient 
admitted with scarlet fever should have a Schick test performed, and also swabs taken 
from both nose and throat as soon as possible after admission. Swabs were procured by 
the medical officer personally, and sent to the City Bacteriological Laboratory. A 
request was made that if diphtheria bacilli were found in cultures from the swabs 
from throat or nose, a virulence test of the organisms found should be carried out. 
All this work has been done for us under the direction of Dr. Herbert Henry, director 
of the laboratory. In this way we obtained a complete record of the Schick test and 
the bacteriological findings in some 500 consecutive admissions of scarlet fever. 
Cases of true combined scarlet fever and clinical diphtheria have not been included 
in the tables which follow. The series commenced in February and was carried on 
until the end of September. The results may be divided into three groups as 
follows :-— 

















TABLE IX, . o% 
Group A % {.0+3 Group B i A Group C 
February and March, 1927 April, May and June, 1927 July, August and September, 1927 
=» one nee — = 

ae ro) a = Pe i 2 e, : $ 
> = i ot 2. 3 of as ESS = “es es Fick 
#8 38 488 43 2 96 4: sss 2& 38 33 <3 
Ze & ne m &, ” Re ne Eas. & HE RS Ens 
0-5... 26 m7 ww. 62 ... Ql 41 66 oe cs Oe 50... 74-5 
Me... 2. @ . W 96 ... 29 67 69-9 106 23 83 78-3 
10-15 ... 4?.. mw © 6... @ 17 35-5 31 15 16 51-6 
Over 15... (10) ... (10) ... — oe (12)... (5) (7) @® .. @ (3) —- 
ae CO .. Su. Bai wia Ww. tit. C4. Oe 55 149 ... 73-0 


With regard to the bacteriological findings, an astonishing number of children 
were reported to be harbouring diphtheria bacilli, which, however, were further 
reported to give a negative intradermal guinea-pig test. In group C alone, swabs of 
50 per cent. of all cases in each of the two lower age groups were reported to be 
morphologically positive. Fortunately, however, from the point of view of ward 
administration, in very few cases were the organisms reported to give a positive 
intradermal guinea-pig test. 

In series A there were three Schick negative carriers of virulent organisms; in 
series B two carriers, one a Schick negative throat carrier, one a persistent nasal 
carrier, who remained Schick positive; in series C there were two Schick negative 
carriers, one faucial, and the other nasal, and one transient carrier of virulent 
organisms in the throat. This transient carrier state produced no immunity; the 
patient was persistently Schick positive. 

The most interesting point about the results seems to be the variation in the 
percentage of Schick positives at different periods of the year. The age incidence of 
scarlet fever is fairly constant, hence it may be assumed that in each group the age 
incidence was characteristic. At all ages the percentage of Schick-positive scarlet 
fever cases increased from 44°5 to 60-6 per cent. in the three spring months, and to 
73 per cent. in the summer months. In the latter two groups it will be noted that 
the percentage of Schick-positive reactors, from 5 to 10 was greater than from 0 to 5. 
There is thus shown a very marked seasonal difference. The factor of selection in 
scarlet fever cases for hospital treatment does operate in Birmingham, but it 


1 It was noted that many of these children when re-tested eight to ten days after the primary Schick 
test had become negative, thus showing that they possessed basal immunity. 
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invariably operates in the same direction, namely, clinical severity of the case, poor 
housing conditions, or some special reason, e.g., cases occurring in a milk shop. 
(No cases of scarlet fever during the period under review were admitted as a result of 
institutional outbreaks.) Hence it is probable that these results are a reflex of the 
wave of immunization which occurs when diphtheria is most prevalent, that is, 
during the winter months, and that during the spring and summer the intensity 
of this process wanes, along with the number of cases of clinical diphtheria. The 
moral to be drawn if this deduction be correct, is that the time to supplement 
the process of immunization, which is always proceeding in the population, by 
methods of artificial active immunization, is during the spring and summer months, 
in order to augment the number of immunes against the coming of winter, with 
increased prevalence of the. disease. ; 

Extended observations upon the Schick test especially provide more and more 
evidence of the statement of Glenny, Allen and O’Brien [11] that “ the test does not 
divide the population into black and white but rather into those darker or lighter 
than a certain shade of grey.” 

Gorter and Huinink |12| showed that in children who had been actively 
immunized against dipththeria, whose Schick test had become negative, and who, 
further, were all known to have produced antitoxin in varying amounts, all circulating 
antitoxin had disappeared one and a half to two years later. They concluded not that 
all immunity had disappeared, but that there was a persistence of immunity in the 
shape of a refractory state of the tissues. They noted after a further injection of 
T.A.T. the production of a large quantity of antitoxin, a phenomenon which was 
never observed after a first injection of T.A.T. 

Gorter, de Korte, and Munk [13] remarked that it would be interesting to be able 
to say that the same allergic state exists among infants who, although giving a positive 
Dick test, are not infected after being in contact with a case of scarlet fever. Apropos 
of this Sir John Robertson [14] has estimated that in Birmingham about five or six 
children out of every seven escape an attack of scarlet fever during the whole of 
their life time. He says, ‘it is a common experience to find cases of this disease 
which have been diagnosed only after the infectious period has ceased and which 
have not spread the infection to the many other children with whom they have been 
in daily contact in the home or in the school.’’ Sir John, of course, is referring to 
recognizable clinical attacks. 

Glenny and Siidmersen [15] have shown the small amount of antitoxin 
production following the primary stimulus of an antigen compared with a very much 
greater amount produced as the result of a secondary stimulus of the same antigen. 
Glenny has developed the conception of basal immunity. O’Brien [16] has shown 
that even so small a stimulus as the amount of toxin contained in a Schick test dose 
may serve as an effective secondary stimulus in a child possessing basal immunity 
and enhance the antitoxin titre. I had independently made purely clinical 
observations of the same character first in the case of nurses who came for a 
confirmatory Schick test after immunization. It was found that in quite a 
considerable proportion of those whose confirmatory Schick test was positive that, on 
repeating the test, in a week or ten days it had become negative. We have observed 
the same thing in institutional children who have been actively immunized against 
either diphtheria or scarlet fever. For example, in Institution A previously 
described, the inhabitants of which possessed a low immunity index to both 
diphtheria and scarlet fever, and whose average basal immunity to both diseases was 
presumably low, 120 children were actively immunized against diphtheria. Three to 
four months later confirmatory Schick tests were performed : ninety-seven of the total 
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showed frankly negative results ; twenty-three showed positive, or faintly positive 
reactions. The test was repeated in the case of these twenty-three children a week 
later and was then in every case negative. 

In Institution C, with a high immunity index to diphtheria, but containing a much 
greater proportion of younger children, 105 were immunized against diphtheria. Six 
left before the confirmatory Schick test. Of the remaining ninety-nine, seventy-seven 
on retesting gave a clear negative, twenty-two a positive result. Thirteen of the 
twenty-two received an additional dose of | c.c. of T.A.T., unnecessarily probably, 
since the remaining nine on re-test in a week’s time had all become negative. In both 
these Institutions (A and C) the children were also protected against scarlet fever, 
by means of skin test doses of scarlet toxin, the range of doses being from 250 to 2,500 
skin-test doses. This range was successful in converting all Dick positive reactors to 
negative. reactors on re-test one or two months later. In order to gain some idea of 
the duration of the active immunity conferred, we arranged for a re-test some nine 
months after the course was completed. The results were as follows :- 











TABLE M. 
Institution A Institution C 
—_—— - A _— Fred ——  — —_—_- - —_—_ 
Total immunized Dick negative Dick positive Total immunized Dick negative Dick positive 
110 ee 53 eee 57 eee 72 eee 50 ove 22 


In the case of Institution C it was possible to test these twenty-two positives again 
in a week’s time. Eleven remained positive, or faintly positive, and 11 had hecome 
negative. In Institution C also, forty-nine children were tested after a lapse of a year 
from active immunization against scarlet fever. Thirty-four remained negative, and 
fifteen gave a positive reaction. These fifteen were all retested in- a week, six 
remained positive, and nine had become negative. The deduction to be drawn is 
that the basal immunity to scarlet fever in Institution C which had experienced a 
considerable outbreak of the disease was higher than in Institution A, from which 
the disease had been absent for a number of years, but it must also be remembered 
that the immunity index of entrants to C was considerably higher than in A, and it 
is further possible that carriers remaining in Institution C had helped on the process 
of artificial immunization. 

Gorter, de Korte, and Munk [17] have recorded an interesting observation made 
in an institution for children. Of seventy-four inmates of the boys’ pavilion twenty- 
two were attacked by scarlet fever. The remaining fifty-two were Dick tested, 
twelve were positive; the next day one of these latter developed scarlet fever. The 
remaining eleven boys were divided into two lots. Half were actively immunized, 
the remainder were used as controls. No further case or “no suspicion of a case” 
developed amongst the eleven. Amongst the five immunized children, the reaction 
became negative in three and remained positive in two on testing thirty days after 
_ immunization. In the control group of the six originally positive, five had become 
negative, and one remained positive. They conclude that in an infected milieu 
immunization can be produced by contact with child carriers without the susceptible 
subjects showing any signs of disease. 

My own experience is that it is the rarest event for an original negative Schick 
or Dick reactor later to become positive (except, of course, with the waning of 
artificial immunity to diphtheria or scarlet fever, as instanced above). Malmberg 
and Jacobsohn [18], however, discussing “ spontaneous deviations” of the Dick test 
state that in only 1 per cent. of 320 children did an originally positive Dick test 
become (‘‘ spontaneously ”’) negative ; but they record nearly 20 per cent. of cases in 
the same series where an originally negative Dick reactor became positive. They 
conclude that “a positive reactor may be considered positive evidence, whilst a 
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negative one should probably be judged more cautiously and possibly indicate a 
repetition of the test.” My own experience is quite contrary to this. 

Gorter, de Korte, and Munk [19] state that a Dick negative reactor will not 
contract scarlet fever after contact with a patient, and this has so far been my 
invariable experience. On the other hand, they state that numbers of persons giving 
a Dick positive reaction are not “ infected” after exposure to scarlet fever, and that 
the same holds good in the case of the Schick test and diphtheria. One reason for 
this is, I think, to be found in the possession of basal immunity; and “ infection” 
thus acts as a secondary stimulus and raises very rapidly the antitoxic titre of the 
blood. 

We have during the last year or so made many clinical observations on instances 
of the secondary stimulus. I have already mentioned the Schick. test and the Dick 
test as providing secondary stimuli in the case of children artificially immunized 
by T.A.T. or scarlet fever toxin. 

I believe that well authenticated second attacks of clinical diphtheria, i.e., not 
diphtheria tonsillitis, in an immune are very uncommon, in spite of the fact that 
only some 50 per cent. of persons are Schick negative when tested after an attack of 
clinical diphtheria. This is a very much larger proportion, be it noted, than Dick 
positives after an attack of scarlet fever. 

Dudley [20] has remarked that should diphtheria convalescents return to an 
environment where they are almost certain to come into contact with the diphtheria 
bacillus, the latter acts as a secondary stimulus producing antitoxin, and by this 
means the Schick reaction is changed from positive to negative. 

In the diagram which follows I have attempted to show graphically a few 
examples taken from a considerable collection of the change in the Schick test 
following the stimulus of virulent diphtheria bacilli and of the test itself. 

The collection of records brought together in this paper is not only somewhat 
heterogeneous in character but small in number. 

It would be quite unwarrantable on my part to seek to draw any general con- 
clusions from them. Here and there, it is true, I have put forward tentative 
explanations of certain of the findings. 

The purpose of this paper will have been served if it has added something, 
however small, to the common stock of knowledge of the processes of immunization 
against endemic disease which are always taking place in industrial populations and 
upon which the intradermal tests of Schick and Dick are capable of throwing some 
light. 

I particularly desire to acknowledge the work of my colleagues, and especially 
that of Drs. D. K. Jeyes, W. M. MacFarlane, and V. Fellowes. They have carried 
out in the aggregate some thousands of intradermal tests. For the purposes of this 
paper I have abstracted from card indices and case sheets a few hundreds only. 
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EXAMPLES OF CASES SHOWING REVERSAL OF THE SCHICK TEST. 
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CLINICAL NOTES. 

G.H.—Clinical diphtheria in hospital four years previously. Follicular tonsillitis onZreadmission. 
Schick negative, swabs negative. 

P. C.—Clinical diphtheria in hospital one year previously. Tonsillitis on readmission. Faint Schick 
positive, became negative ten days later. The first Schick test acted asa secondary stimulus. 

K. H.—Clinical diphtheria in hospital ten months previously. No evidence of disease on readmission. 
Schick — on admission. This test acted as a secondary stimulus. Reaction negative on re-test on 
seventh day. 

«81. J.—Clinical diphtheria in hospital four months previously. Follicular tonsillitis on readmission. 
Virulent diphtheria bacilli in throat. Schick positive, became Schick negative. A carrier. Cleared 
bacteriologically after removal of tonsils and adenoids. 
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D. M.—No evidence of clinical diphtheria on admission. Schick positive. Virulent diphtheria bacilli in 
throat. This case shows the gradual production of immunity in a carrier of virulent organisms. 
Faintly positive Schick eighteen days after admission. Negative Schick three days later. Carrier 
state cleared up after tonsillectomy and removal of adenoids. Sister admitted with clinical diphtheria 


seven days after this patient. 

1.—No evidence of clinical diphtheria on admission. History of blood-stained nasal discharge five 
weeks previously. Not present on admission to hospital. Tonsils very large. Virulent organisms 
present in nose and throat. Reversal of Schick test on thirteenth day from admission. Spontaneous 
bacteriological clearance. 

H. C.—No evidence of clinical diphtheria. Huge tonsils meeting in the mid-line. Virulent organisms 
in nose and throat. Tonsils were clean but unhealthy looking. Reversal of Schick test on eleventh day 
from admission. Spontaneous bacteriological clearance. 

M.'T.—Spurious attack of diphtheria in hospital two years previously. Was then Schick negative. 
No evidence of diphtheria on readmission, but the Schick test was positive. On fifteenth day from 
admission it had become negative. Evidently in this case there had occurred a fall in the antitoxin titre 
of the blood since the patient’s previous admission. The stimulus of the Schick vanes sufficed to raise the 
level sufticiently to produce a negative result on re-test a fortnight later. 

M. F.—Indefinite signs of clinical diphtheria on admission. Schick test, which was faintly positive on 
admission, was } egative on re-test on seventh day. Organisms from nose and throat reported to give a 
negative intradermal guinea-pig test. 

Sister admitted with definite clinical diphtheria five days after M. F. 


Nore.—lIt is of course understood that none of the cases recorded above received diphtheria antitoxin. 


Discussion.—Dr. GRAHAM FORBES said that he had been much interested in the remarks 
made on the cases of reputed clinical diphtheria developing in Schick negative individuals, which 
needed very careful scrutiny as to the evidence of true diphtheria, as well as to the reliability of 
the recorded results of the test. In this connexion he might draw attention to a recent paper 
by Kellogg and Stevens, ge in the Journal of the American Medical Association (July 
23, 1927, vol. 89, No. 4, pp. 273-5). Those observers had compared the results of the Schick 
test with the guinea-pig iade: for the antitoxin content of the blood of the tested, and in 
their series of some seventy individuals examined they had found that, whereas in the case 
of primary tests, the Schick test and the guinea-pig test gave parallel results, among 
those who had been immunized with toxin-antitoxin, and had yielded a negative test, 
between 20 per cent. and 25 per cent. showed, by the guinea-pig test, no antitoxin in their 
blood. Kellogg and Stevens concluded that there was an important difference, as regarded the 
permanence of the free antitoxin in the circulating blood, between the naturally immune and 
those artificially inmmunized. 

Such persons, on the border line between Schick negative and Schick positive, required, as 
Dr. Harries had shown, very little stimulus, even the very small amount of toxin afforded by 
the Schick test was apparently sufficient to raise the antitoxin titre for them to become 
Schick negative. 

What was Dr. Harries’ experience of this border-line condition in the non-immunized 
person, who might possibly fluctuate between Schick negative and Schick positive, and during 
a positive phase be susceptible to an attack of diphtheria, although previously recorded as 
Schick negative ? 

The seasonal variation of the percentage of Schick positives in a community, described by 
Dr. Harries, as showing a rise in the late spring and autumn month was, in his (the speaker’s) 
experience, comparable to a parallel with the rise in the diphtheria carrier rate and the 
higher proportion of virulent carriers at those periods, as shown by the figures for which he 
had records during 1921 and 1922. 

Among scarlet fever patients the high proportion of those found to be susceptible to 
diphtheria also, by giving a Schick positive reaction, was a well-known fact, but one difficult to 
explain, unless due merely to the general lowering of the defensive mechanism brought about 
by the attack of scarlet fever. 


Dr. J. D. ROLLESTON said that it was interesting to compare Dr. Harries’ institution 
figures with the recent observations of Lereboullet and Joannon on latent spontaneous 
immunization against diphtheria at the Hépital des Enfants Malades, Paris.' They had found 
that age, which under ordinary circumstances was the most important factor, was less 
important than the length of stay in hospital in rendering an originally positive Schick reaction 
negative. 

| Paris méd., 1924, ii, 325, 583 ; Jour. méd. Franc., 1926, xv, 357. 
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His (Dr. Rolleston’s) experience at the Western Fever Hospital, where he had been 
medical superintendent during the last twenty months, confirmed what Dr. Harries had said 
as to the susceptibility of nurses to scarlet fever and diphtheria respectively. During that 
time, in spite of the absence of active immunization against the disease, only three nurses 
had contracted scarlet fever, whereas twelve had developed diphtheria, in each case it is true 
of a mild character, in spite of immunization by toxin-antitoxin which had been the practice 
at the hospital for several years. He would ask Dr. Harries whether active immunization for 
nurses was compulsory at the Birmingham Fever Hospital. In view of the fact that there 
was a specific remedy which could jugulate the disease, he (Dr. Rolleston) did not think that 
compulsory immunization against diphtheria was justifiable as in the case of vaccination 
against small-pox, a disease in which there was no specific treatment. His practice, however, 
was to interview personally every nurse who refused immunization against diphtheria, and the 
prospect of such an interview probably acted as a deterrent torefusal. In the cases of scarlet 
fever, which appeared to be as mild a disease in Birmingham as in London, there appeared to 
be even less justification for enforcing immunization. 


Dr. H. J. PARISH said he might draw a parallel between the observations recorded by 
Dr. Harries and those made by workers with regard to laboratory animals. Glenny and 
Siidmersen had shown that guinea-pigs, rabbits, horses, cows, sheep, and goats, might or 
might not have natural diphtheria antitoxin in their blood, and that those with basal 
immunity responded more rapidly to injections of diphtheria toxin than those which had 
none. Similar differences had been demonstrated in the response of immunized and non- 
immune animals when certain other toxins—those of the tetanus bacillus and of the 
organisms of the gas-gangrene group—were injected. Probably the underlying principle 
applied to all soluble toxins. 

The factors influencing the occurrence of natural diphtheria antitoxin in man were age, 
density of population and contact with infection. This was true also of the horse. For 
example, Sordelli found that the blood of horses between one and five years old contained 
less than ‘5 unit of antitoxin, and that all horses over ten years old contained more than this 
amount. With regard to density of population Glenny found that 70 per cent. of town horses 
before 1917 contained ;'y unit or more of antitoxin, but only 35 per cent. of those examined 
since 1917 contained that amount. Okell and himself had isolated virulent diphtheria bacilli 
from the wounds of horses at a veterinary hospital. Horses in those camps frequently 
showed a rise in antitoxin titre during the one or two weeks when they were under 
observation. 


Dr. HARRIES (in reply to Dr. Graham Forbes) said that cases of alleged clinical diphtheria 
occurred in patients known to give a Schick negative reaction. Such cases were really 
instances of “diphtheria tonsillitis’”” in an immune; and although, following infection, a 
membrane was visible on the fauces, that membrane always presented the same character- 
istics. It was very thin and readily stripped without leaving a bleeding surface; indeed, in 
from twelve to twenty-four hours this separated spontaneously leaving the faucial surfaces 
apparently normal. The patients never suffered from the toxemia of diphtheria and never 
required antitoxin. The faucial infection, acting as a secondary stimulus, very rapidly raised 
the antitoxic titre of the blood. 

In reply to Dr. Rolleston no difficulty had been experienced in obtaining the consent of 
the nursing and domestic staffs to be tested and, if found susceptible to either disease, to 
undergo the process of active immunization. He could not explain why children moving 
from more to less densely populated neighbourhoods appeared more readily to contract 
diphtheria. 

In reply to Dr. McIntosh, who asked why a persistently Schick positive carrier of virulent 
organisms in the nose did not contract diphtheria and why this event did not occur in the 
case of a transient Schick positive carrier of virulent organisms in the throat. Occasionally (but 
rarely) a purely nasal carrier of virulent organisms was found who remained Schick positive, 
at any rate for weeks; in the purely nasal carrier little or no toxin appeared to be absorbed 
through the nasal mucosa, and therefore in such cases immunity appeared to be very slowly 
produced. An abrasion of the nasal mucosa in such a carrier would form the starting point of 
an attack of nasal diphtheria as distinct from the carrier state. With regard to the transient 
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carrier of virulent organisms in the throat who although remaining susceptible did not contract 
clinical diphtheria he (Dr. Harries) thought that the failure to do so was probably due to the 
transience of the carrier state in the instance recorded. 


In reply to the President (who had emphasized the value of tonsillectomy and the removal 
of adenoids in terminating the carrier state in diphtheria) this procedure was the most 
successful one so far available. He and his colleagues had recently recorded a considerable 
series of cases: a further long series of operations for this condition had been successfully 
performed in the Birmingham City Hospitals. They had recently begun to try local 
applications of ultra-violet rays from a mercury vapour lamp. This work had not been in 
progress long enough for him to give an opinion on it; but if results proved good, the method 
would be preferable to tonsillectomy, Excellent results had been recorded by Donnelly and 
by Stewart in America. Se 
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CASES. 
Hemiplegia following Scarlet Fever. 


By J. D. Rotueston, M.D. 


PATIENT, a boy aged 35 years. Right hemiplegia and aphasia developed on May 
18, 1927, the thirty-third day of a severe attack of septic scarlet fever. He presented 
well-marked right ankle clonus and bilateral Babinski’s sign; the abdominal reflexes 
were absent. For about a fortnight before the onset of the hemiplegia there had been 
signs of grave cardiac mischief (dilatation, embryocardia and gallop rhythm). There 
was no evidence of nephritis. He has gradually recovered power in his right arm 
and leg and has entirely regained his power of speech. There does not appear to be 
any cerebral defect. There is a slight degree of contracture of the right wrist and 
fingers which is easily overcome. He walks fairly well with a slight scythe-like 
movement of the right leg and he can run. The knee- and ankle-jerks are active and 
equal and the abdominal reflexes are active. 

In 1908 I collected sixty-six cases of this rare complication of scarlet fever, 
including three which I myself had observed. Since then I have found only nine 
cases recorded, the last of which was published in 1913 by Mayer. The present 
case is therefore only the fourth I have seen, and came after an interval of nearly 
twenty years 

It is of some historical interest that the first recorded case (right hemiplegia 
with aphasia in a girl aged 16) was described by von Haén, of Vienna, in 1760, and 
that in 1897 twenty-one cases were collected by another celebrated Viennese 
physician, Professor Freud, in his monograph on cerebral palsies in children. 

Table I shows the ages of the patients, the distribution of the hemiplegia, and the 
issue of the seventy-five previously recorded cases. Though fifty-four patients have 
recovered, in only seventeen cases was recovery complete. In most of the majority 
surviving, contractions have supervened, as in the present case. 


_TABLE I.—RECORDED CASES OF POST-SCARLATINAL HEMIPLEGIA. 
Date ‘Number of cases Ayes in years Right Left Crossed Notstated Recovery Death Not stated 
1908 66 — Be wa Cw Be we Oe oe. we ee oe 


(including three 
personal cases) 


1909. ‘ on oe ee ee ~ 
1911 l  eaae os Boe oe 1 _ 
1912. 5 i ae Ee Se ee ee ee 1 _ 
1913. i ey ee ee 1 — 
1913. a em! Be Oe _— ow 1 — 

75 ;, ion a 2 cat SE ee 15 6 


Table II shows the alleged causes of the hemiplegia. In only nine cases, however, 
was an autopsy held. Uremia was the most frequent cause, and had been responsible 
for the hemiplegia in two of my previous cases. In the present cases, owing to 
definite cardiac changes, it is probable that cerebral embolism was the cause of the 
hemiplegia, as in the third of my previous cases. 


D—CHILD 
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TABLE IT.—ALLEGED CAUSES OF POST-SCARLATINAL HEMIPLEGIA IN SEVENTY-FIVE CASES. 


Remarks 

Uremia .. ce 19 
Cerebral embolism ins 14 Verified p.m. in one case 

a thrombosis... 10 Pa a 

hemorrhage ... 8 a in three cases 

Encephalitis ; ie : 
Cerebral atrophy... 2 Verified p.m. 

ss sclerosis _ 2 ” x 
Neuritis.. as ] Bassett’s case 
Ligature of carotid 1 Osler’s case 
Toxemia ... aye sie 1 Walker’s case 

Not stated se ie 14 
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Discussion.—Dr. E. W. GOODALL said that cases of this kind must be rare ; in his extensive 
experience of scarlet fever he remembered to have seen only two cases of the kind. It had 
been his custom, while in charge of fever hospitals, to jot down in a notebook just the bare 
fact of the occurrence of certain rare cases, and that book contained only two examples in 
thirty years—both were in girls 3 or 4 years of age. One was a right hemiplegia, for 
which no cause could be found; there was no evidence of cardiac dilatation or of nephritis. 
In the other child the condition did not develop until after the onset of acute nephritis, 
occurring about the beginning of the third week ; in that case there was also marked evidence 
of cardiac dilatation. 

He could not say whether patients in these two cases recovered completely from the 
hemiplegia, but both recovered from the scarlet fever, and the girl who had nephritis 
recovered from that. Conditions such as this might occur in connexion with almost any 
acute infectious disease. 

Dr. W. M. FELDMAN said he could account for the bilateral Babinski sign in this case, 
because that phenomenon in children was not very definite ; but he would like to know how 
Dr. Rolleston accounted for the absence of both abdominal reflexes. 

Dr. ROLLESTON, replying to Dr. Feldman, said that in his experience the presence of 
the Babinski sign at the age of 34 years was of definite pathological significance, though it 
merely indicated, as Babinski said, a perturbation of the pyramidal tract. This boy soon 
exhibited a normal flexor response, indicating that the former result was pathological. There 
was probably some perturbation of the pyramidal system on the opposite side, which would 
perhaps account for the bilateral absence of the abdominal reflex. 


Interstitial Nephritis with Infantilism Accompanying Pyelitis. 


By W. H. Scort-Easton, L.R.C.P., M.R.C.S. (for 
Dr. DONALD PATERSON). 


GEORGE R., aged 4 years and 7 months; a twin; oneof fivechildren. Admitted 
to the Children’s Department, Westminster Hospital, May, 1926. 

Complaint.—Failing to grow, frequency of micturition, polyuria and polydipsia. 
Duration, at least a year. 

Examination : Under-sized, weighing 23 lb. (normal 314); pale-faced, but well 
covered. He micturated every half-hour during the day and three or four times 
during the night. He drank much water and passed between 30 and 40 oz. of urine 
per day. The urine had a specific gravity of 1001 with a trace of albumin and only 
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0-8 per cent. urea; it was full of pus and Bacillus coli. His blood-urea was 109-6 
mgm. per cent., and the urea concentration test showed poor urea elimination, the 
highest value being 1-5 mgm. per 100 c.c. The heart was hypertrophied and with a 
soft systolic murmur at the apex, the blood-pressure 90. The vessels at the wrist 
were palpable. The optic discs were normal. X-rays showed osteoporosis, but no 
signs of rickets. 

Diagnosis.—Interstitial nephritis with infantilism accompanying pyelitis. 

He was discharged to a hospital for incurables. On returning, one year later, 
was re-admitted, the same weight and in very much the same condition, except that 
his blood-pressure was higher. As it was noted that he had marked phimosis 
he was circumcised. Since this operation he had gained 3 lb. Fresh X-rays failed 
to show any change in the skeletal system. 

Laboratory investigations after his return showed :—Wassermann reaction 
negative. Urea concentration tests: half hour after 10 grm. of urea, 0-8 percent. ; 
one and a quarter hours after, 1-5 per cent.; three and a half hours after, 1-0 per 
cent. 

Blood-urea: June 15, 1927, 109-6 mgm. per cent.; July 9, 1927, 209-6 mgm. 
per cent.; August 31, 1927, 90-9 mgm. per cent. 

Blood-cholesterol: 146-0 mgm. per cent. ; blood-calcium, 9-5 mgm. per cent. ; 
hlood-phosphates, 25-0 mgm. per cent. 

Features of this case :— 

(1) Polyuria, with large quantity of low specific gravity urine, containing a trace 
of albumin. 

(2) Polydipsia. 

(3) High blood-urea and low urine-urea, and poor urinary concentration of the 
kidney. 

(4) Raised blood-pressure. 

(5) Failure to gain in weight or height and the lack of changes in the bones, as 
shown by X-rays. 

Dr. DONALD PATERSON said that renal infantilism, i.e., interstitial nephritis, was always 
interesting, but doubly so when, as in this case, there was some explanation for the renal 
lesion. This was one of the rare cases which presented some explanation for the renal 
changes. The malformation was probably congenital ; possibly there were dilated ureters, 
possibly there had been a double hydronephrosis originally, which had become infected; and 
secondarily to the pyelonephrosis there had been interstitial nephritis with consequent 
infantilism. 

An interesting point about this boy was that after having been under observation for more 
than a year he was circumcised, as he was not passing his urine well. Following the 
operation, he increased in weight by over 8 lb. He (Dr. Paterson) could not say whether 
back pressure had been exerted from the phimosis to the urethra and bladder, but it was a 
striking gain in weight to follow cireumcision. 


Congenital Heart with Right Bundle Branch Block. 
By BERNARD SCHLESINGER, M.B., B.Ch., M.R.C.P. 


H. K., AGED 44 years, male. 

History.—First attended at the age of 1 year and 4 months, suffering from 
bronchitis. 

Family History.—-First child. 

August 18, 1924, Examination.—No enlargement of the heart. Rough systolic 
bruit all over precordium. 
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Subsequent History.—Frequent attacks of bronchitis until March, 1927, when he 
was admitted to hospital with acute tonsillitis. Tonsillectomy. Subsequently : 
Dyspnoea on exertion and pains in limbs. 

March 28, 1927, Examination.—Some enlargement of the heart. Systolic bruit 
at the apex and the base. 

September 2, 1927.—Electrocardiogram shows right bundle branch block. 
Suksequent tracings show identical condition. 








Heiourmnd. 























This condition, a right bundle branch block, is very rare in children with 
congenital malformation of the heart; I have been unable to discover any record 
of another case. If the bundle of His is affected in congenital malformation of the 
heart, a total heart block is the common result, a condition which has been reported 
on several occasions. There is just the possibility in this case that a rheumatic 
condition has developed in a congenitally deformed heart, and has produced a branch 
block, a result. not infrequently caused by rheumatic myocarditis. If this were so 
here, one would expect some variation in the electro-cardiogram as the myocarditis. 
improved. This has, however, not been observed ; the electro-cardiograms taken on 
several occasions have always been identical. 


I am indebted to Dr. Kenneth Harris for the electro-cardiograms of this case. 


Pyknolepsy. 
By BERNARD SCHLESINGER, M.B., B.Ch., M.R.C.P. 


M. T., AGED 83 years, female. 

History.—Fits began at 6 years of age. 

March 23, 1925.—Five to six fits an hour. Treatment: Potassium bromide 
gr. vj, sodium biborate gr. iv, t.d.s. 

May 18, 1925.—No fits. 

November 2, 1925.—Fits returned. 

January 4, 1926.—Frequent short fits. 

September 6, 1926.—Thirty fits a day. Sodium luminal gr. } b.d. 
September 20, 1926.—Fits getting worse. Falls down. 





—- 
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October 8, 1926.—Tonsillectomy. 

November 8, 1926.—Fits more frequent but shorter in duration, lasting only a 
few seconds. Fifty fits a day. Liq. arsenicalis j, pot. brom. gr. xv, t.d.s. 

November 15, 1926.—Fewer fits. 

January 3, 1927.—Bad teeth extracted. 

March 21, 1927.—Many fits. 

July 18, 1927.—In hospital. Ketogenic diet tried but ineffectual. Amm. 
chloride gr. v, t.d.s. 

Lessened frequency but prolonged duration of fits. 


Family History and Tree. 


First wife = W.W. = M.B. second wife 
? rai 7 
| | | 

2 G.T. = M.W. J.W. fits 

fits zs | from 14-21 

and 

M.D. 1M.T. 9 

fits. 


' Patient shown 


In this case, pyknolepsy is the most probable diagnosis. The patient has had 
as many as fifty fits in one day; the history shows that similar fits have occurred 
in other members of her family. 

Apparently the disease has been inherited from her grandfather, and although 
this child’s father escaped, other members of his generation, both male and female, 
were affected. His uncle suffered from fits from the age of 14 until that of 20,. when 
they ceased so completely that he was able to join the Army. 

Every method of treatment has been tried in this case, but without success. If, 
however, the diagnosis is correct, the prognosis is good, and much better than in the 
kindred malady, petit mal. 


Suprapituitary Tumour (?). 
By BERNARD SCHLESINGER, M.B., B.Ch., M.R.C.P. 


M. M., GIRL, aged 9 years. 

History.—Large head since birth, but now becoming increasingly more out of 
proportion to the size of the body. Normal labour; no instruments. Intelligence 
good (Standard IIT at school). 

Past Ilinesses.—W hooping-cough, resulting in squint ; measles; mumps. 

Family History—Three other children in family; all alive and well. No 
miscarriages. 

Examination.—Cireumference of head 244 in. Hydrocephalus. Fontanelles 
closed. Adiposity. Optic neuritis. Intention and static tremor. Increased knee- 
and ankle-jerks. Double extensor response. Visual fields peripherally diminished. 
Papilledema plus 4-plus 5D right and left, September 15, 1927. Plus 3p right, 
plus 4D left, October 17, 1927. 

X-ray Examination.—Sella turciea is much enlarged, deepened and rounded, and 
the clinoid processes are not visible. 


There are several interesting points as to diagnosis. If this were a case of 
congenital hydrocephalus, one would expect some decided impairment of intelligence, 
which, however, has been unusually good. The optic neuritis and the bilateral 
extensor responses, which have both developed during the last few months, point 
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rather to a secondary hydrocephalus with a cerebral tumour as cause. The tremor; 
which is becoming more evident, is, I think, due to a general increase of intracrania 
pressure. From fhe skiagram it appears that there is something abnormal in the 
region of the sella turcica. The absence of vomiting and headache places the 
tumour above, rather than below the tentorium. Tumour of the pituitary body is 
unlikely, as there has been no bitemporal loss of vision in the fields, either to objects 
or to. colour, and further, optic atrophy, rather than optic neuritis, is the usual 
result of pressure on the optic tracts. 

The fact that hydrocephalus has increased ever since infancy suggests a 
congenital tumour. The commonest type is a suprapituitary tumour, which is 
compatible with the physical signs in this case and the X-ray appearance of the 
skull. The important question, however, is the desirability or otherwise of surgical 
interference in order to prevent blindness. 


Discussion—Dr. NEIL HOBHOUSE said this case was very interesting and clinically 
typical, but the family history was atypical. He asked whether any cases were recorded 
with family histories of both epilepsy and mental defect. A feature of pyknolepsy was, 
he believed, an absence of family history of this kind. 

Dr. SCHLESINGER (in reply) agreed that the family history in this case was unusual. The 
uncle’s fits were apparently more like those of petit mal, and occurred much less frequently 
than those of his niece. Fiven in her case, the fits had at times been more severe than those 
usually associated with pyknolepsy. They had lasted for a few seconds, and had made her 
fall down, but on recovering she appeared to have had no period of amnesia, and was quite 
aware of the date, the time of the day, and where she was. This case, with the previous 
family history, possibly showed a link between epilepsy and pyknolepsy, conditions which 
must suroly bear some relation to each other. 


Specimens from a Case of Infective Endocarditis in a 
Boy of Six. 


By ALAN Moncrierr, M.D. 


WILLIAM R., aged 6 years, previously quite healthy, was knocked down by a 
motor car in November, 1926; admitted to Middlesex Hospital with fractured tibia 
and fibula (right), two small superficial scalp wounds; deep wound in right malar 
region with fissured fracture of right malar bone. This last suppurated and 
discharged pus for several days but was healed, with a large area of scar-tissue, 
on December 23, 1926, when the boy went home. 

During January, 1927, complained of vague headaches; appetite poor. Towards 
end of February he became dull and irritable, vomiting occasionally and refusing 
food. Returned to hospital March 3, 1927, with a history that he had been found in 
bed that morning unable to speak, squinting, and with a paralysed right arm and leg. 

On admission: was found to be aphasic, although he understood what was said 
and would nod his head. Complete hemiplegia and hemianasthesia on right side: 
abdominal reflexes absent; an extensor plantar response on right side. The right 
external rectus muscle was paralysed; pupils were equal and reacted to light. Heart 
apex-beat just within nipple-line in fifth space~ a loud systolic murmur replaced first 
sound. Spleen easily palpable; no purpuric eruption. 

Patient remained for several weeks in much the same condition, except for the 
development of a systolic thrill at the apex, with an irregular pyrexia. From time to 
time blood appeared in the urine. Blood-culture on two occasions showed 
Staphylococcus aureus; a vaccine prepared from this was used without noticeable 
effect. Blood-count showed a polymorphonuclear leucocytosis (white cells 18,000 
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with 81 per cent. polymorphonuclears), and lumbar puncture showed slightly turbulent 
fluid under pressure with 320 polymorphs per c.mm., and chlorides 726 mgm. 
per 100 c.c. 

The patient died on May 15, ten and a half weeks after admission. 

Post mortem.—The heart showed enlargement, with vegetations on mitral valve 
spreading to wall of left auricle and ventricle; a few small vegetations on aortic 
valve. Kidneys and spleen showed numerous infarcts. The brain showed a large 
abscess almost completely destroying the corpus striatum on the lcft side; the 
ventricles were dilated and contained turbid fluid. The heart, a kidney and the 
spleen are shown. 

[ am showing these specimens because the age of the patient makes the case 
unusual. The case raised a very interesting medico-legal point, and at a coroner's 
inquest death was actually “found” to be due directly to the accident. With 
regard to the condition of the heart, there does not appear to be any evidence of 
either congenital malformation or previous damage to account for the settling of the 
infection in the valves. 


Specimen : Contracted Granular Kidney with Adenomatous 
Hypertrophy. 


By J. Henry Dreie, M.B., and H. CHopak Grecory, M.D. 


PATIENT, aged 8 years, female. 

History.—Brought to hospital complaining of discharge from ear, present. 
intermittently for two years. No headache or vomiting, and the only urinary 
symptom in the history was nocturnal incontinence until the age of 6. 

Examination.—Child well-nourished for her size, which was under normal; actual 
height not measured as she was not suspected of renal dwarfism. Weight was 2 st. 
12 lb. (normal 3 st. 12 lb.). Face pale and puffy, no other edema. Tonsils and 
cervical glands enlarged. Right ear discharging freely. Heart slightly enlarged. 
Systolic blood-pressure varied from 110 to 115 mm. Hg. Urine, scanty, contained 
much albumin and blood, a little pus. Blood-urea, 300 mgm. per cent. The case 
was diagnosed as acute nephritis secondary to otitis media. 

Course.—Three days after admission the child had violent left-sided convulsions 
and vomited. Repeated fits followed, at first unilateral, later generalized. She was 
temporarily relieved by lumbar puncture, but became unconscious and died seven 
days after admission. 

Post-mortem Examination. 


Head.—The right ear was discharging pus. The middle ear was filled with pus 
and the mastoid cells were breaking down and purulent. The meninges were normal. 
In the frontal and occipital lobes on the right side of the brain were hawmorrhages. 
into the cerebral substance about one inch and a half and one inch respectively, in 
diameter. 

Lungs.—The pleure were normal. Both lungs were cedematous and congested 
and a few patches of broncho-pneumonia were present in the right lung. 

Circulatory System.—The epicardium was normal. The right ventricle was 
slightly hypertrophied. The cardiac valves werenormal. The larger arteries showed 
no changes. 

Alimentary System.—No pathological changes were found. 

Urinary System.—The right kidney weighed { oz. It was small and shrunken 
and showed multiple whitish, nodular growths, sharply demarcated from shrunken 
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Fic. 2.—Sclerotic portion of renal cortex showing effete glomeruli and tubules filled 
with inspissated material. 
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and depressed portions of tissue lying between them which had the appearance of 
extremely cirrhotic renal tissue (fig. 1A). 

The left kidney weighed 15 oz. Its upper pole was expanded by a similar 
tumour, which narrowed down internally into what appeared to be a greatly 
hypertrophied papilla, opening into the renal pelvis. The rest of this kidney, except 
for a few smaller nodules of this same type, appeared to consist of shrunken renal 
tissue (fig. 1B). Both ureters were thickened and the bladder showed considerable 
thickening of the muscular and mucous coats. 


Microscopical Examination. 


Microscopical examination reveals a very curious state of affairs. There are two 
sharply different conditions in the kidney. In the first place there are the areas 





(Camera lucida drawing by Dr. Joan Ross). 


Fic. 3.—On the right is shown a section of normal kidney: on the left a portion of cortex from one of the 
hypertrophied areas. The great enlargement of the renal structures is well seen. 


which, to the naked eye, appeared to be shrunken and cirrhotic renal tissue; micro- 
scopical examination confirms this, showing an extreme degree of renal cirrhosis. 
There is no functionating kidney at all in these areas, the whole of the glomeruli 
being reduced to the condition of fibrous knots, whilst the tubules, from which the 
epithelium has largely disappeared, are shrunken, atrophied spaces filled with 
inspissated secretion, giving them a superficial resemblance to thyroid vesicles (fig. 2). 

In the second place there are the tumour-like masses, compressing and thrusting 
aside the effete renal tissue. They are made up of functionating kidney substance 
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of a much hypertrophied type. The glomeruli are more than twice the size of 
those of normal kidneys similarly prepared, and are evidently exceedingly active 
structures, whilst the conyoluted tubules are dilated and evidently lengthened. 
Their lining epithelial cells are of a flattened cubical instead of the normal low 
columnar type (fig. 3). The condition is evidently one of intense local hypertrophy, 
compensatory in nature, producing adenoma-like nodules. In one place, as the 
accompanying drawing shows, this has resulted in the almost complete recon- 
struction of a portion of the organ; a large piece of cortex, with a correspondingly 
complete medullary pyramid, existing in the upper pole of the left kidney and 
communicating in normal fashion with the pelvis. 

Such functionating renal tissue as is present shows definite nephritic changes 
and death was no doubt due to uremia with coincident cerebral hemorrhages. 

The chief interest for the general pathologist lies in the degree to which hyper- 
trophy has taken place and in its very focal distribution. It is evident that the 
greater portion of the kidney had long been functionless, and that life had been 
maintained by the compensatory response of relatively small areas. Some degree of 
compensatory hypertrophy is met with in most chronically contracted kidneys, but I 
have never seen if so extreme as this, nor have I ever noted such a remarkable 
enlargement of the glomeruli. The condition closely simulates the adenomatous 
hypertrophy often seen in destructive lesions of the liver which has, of course, powers 
of regeneration greatly in excess of any possessed by the kidney. Possibly the kidney 
damage was a very early event and the great regeneration may be due to this fact. , 

As to the cause of the condition: the hypertrophied bladder shows a well-marked 
chronic cystitis with much submucosal infiltration, and a similar condition is obvious 
in the renal pelves ; the urinary findings in life also pointed to an infective condition. 
Therefore most likely chronic infection will suffice to account for the lower urinary 
tract changes, even if not for the renal ones. 


Discussion.—Dr. F. PARKES WEBER said he thought this was a case of subacute bilateral 
renal atrophy, followed by nodular (adenoma-like) hypertrophy, analogous to the cases of 
subacute hepatic atrophy, followed (if the patient survived long enough) by nodular hyperplasia 
or regeneration of the liver. The cause was probably a toxemic condition of some kind, 
perhaps occurring during intra-uterine life, some recent illness having upset the compensation, 
which till then had been sufficient for the child’s ordinary development. 

Professor DIBLE (in reply) said that the analogy between the two conditions mentioned 
was certainly very close; but there was this difference: that in the liver condition there 
was regeneration ; a true hyperplasia was present. In the present case, however, there was 
not a hyperplasia, but a hypertrophy. There was no actual regeneration of renal tissue, but 
simply an enlargement of existing tissue which had survived the original crisis, whatever 
that was. 


Two Cases of Multiple Exostoses. 
By Eric A. Crook, F.R.C.S. 


W. D., BOY, aged 4 years. Has exostoses of long bones. No history or evidence 
of rickets. Family history reveals that great-grandfather, grandfather, father and 
two uncles, all suffered from the same condition. 

E. S., BOY, aged 8 years, has exostoses of long bones, ribs, clavicle and scapula. 
No history or evidence of rickets. 

Father has exostoses. 

The interest seems to centre round the lower end of the ulna. In one ease the 
ower end of the ulna appears to be developed normally; in the other case there is 
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Fic. 1.—(Right). Fic. 2.—(Left). 
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deficient growth in one ulna and not in the opposite ulna. The family history in the 
first case is interesting. The other boy shows exostoses of practically all his bones, 
ribs, clavicle and scapula, as well as long bones. 

Dr. F. PARKES WEBER said that the special interest of the Roentgen skiagrams of the 
forearms in the case demonstrated by Mr. Crook was that the hypoplasia of the distal end of 
the ulna was confined to one side only. In spite of the writings of Sir Arthur Keith and 
others, it was still not generally known that multiple exostoses were often associated with 
aplasia, usually bilateral, or hypoplasia of the distal end of the ulna (ef., F'. Parkes Weber, in 
discussion, Proc. Roy. Soc. Med., “‘ Children’ Section, 1926-1927, xx, p. 65). 


Congenital Abnormality of Cervical Vertebrez. 
By T. Twistineton Hiceins, O.B.E., F.R.C.S. 


INFANT, aged 6 weeks. After a normal birth, the baby was noticed to have 
a sharp projection on the spines of the lower cervical vertebrae. There was a well- 
marked dimple in the skin, immediately overlying the tip of the prominence. All neck 
movements were normal and there were no signs of pressure on the cord. 

Radiograms showed a hook-like process of bone in relation to the spinous 
processes of the fifth, sixth and seventh cervical vertebre. 

Removal of the bony process would be called for later on. 


Congenital Coccydinia or Megalococcyx. 
By T. Twistineton Hiaains, O.B.E., F.R.C.S. 


THE patient was a girl, aged 5 years, who had never been able to sit down with 
comfort. Latterly the mother had noticed the skin red and sore. On examination, 
there were obvious signs of pressure and irritation in the skin overlying the tip of the 
coccyx. There was a well-marked post-anal dimple and the coccyx itself was quite 
remarkably prominent. The radiograms showed the upper two segments of the bone 
ossifying, but the exact extent of the cartilaginous portion was only dimly shown in 
the negative. 

Mr. Higgins considered this to be a case of considerable interest from the clinical 
and embryological point of view. The coccyx occasionally possessed five segments 
instead of the usual four, but he had never seen or heard of a case with such well- 
marked clinical discomfort as this. It was possible, as had been suggested to him by 
the President, that some developmental error in connexion with the closure of the 
neurenteric canal might offer an explanation. The treatment required was clear, 
at any rate, namely, a partial extirpation of the coccyx. 


Pointing Tuberculous Empyema and Tuberculous Rib. 
By W. M. Fetpman, M.D. 


J. W., MALE, aged 8 years. 

History—Admitted March 21, 1927. Fourteen days before admission noticed 
lump on right side of chest, Child had complained of pain across chest posteriorly 
for some weeks. Slight cough. 

Past History.—Measles and whooping-cough some years previously. 

Examination.—Pale, thin child, slight pyrexia. Local condition: Fluctuating 
swelling over third and fourth right costal spaces, internal to nipple line, No impulse 
on coughing obtained. 
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Respiratory System.—Percussion note impaired over lower half both lungs 
posteriorly. Breath sounds weak over lower half both lungs, especially on right side. 
Vocal resonance diminished over same area. Crepitations external to and below 
swelling on right side of chest anteriorly. 

Treatment.—X-ray March 22, 1927, showed ? interlobar empyema. Aspiration 
March 24, 1927. Thick pus containing scanty tuberculosis bacilli. Operation March 
29, 1927. Portion of fourth rib resected. Much pus evacuated, no diseased bone or 
cartilage found. May 12, 1927, wound completely healed. Child has gained weight. 
Still has some pyrexia. Signs at both bases in statu quo. Discharged June 4, 1927. 

Readmitted July 7, 1927. 

Examination.—Swelling in region of tenth rib on right side. No impulse on 
coughing and no involvement of the skin. 

Respiratory System.—Percussion note impaired at left base and lower half of 
right lung. Breath sounds and voice sounds much diminished over same area. 

Treatment, Aspiration.—4°5 e.c. of thick pus, containing ‘‘ many pus cells, a few 
Gram-positive bacilli, and no tuberculosis bacilli. Culture: Gram-positive large 
bacilli only.”’ 

Operation.—July 2, 1927: Resection of axillary portion of tenth rib, which was 
diseased, showing a sequestrum. 

October 31, 1927: Wound now healed perfectly. 

Discussion.—Dr. E. A. COCKAYNE said that in his experience a tuberculous empyema 
which had been opened never healed. Was Dr. Feldman sure that the pus was inside the 
pleura, and that it did not arise from the diseased rib discovered later ? 

Dr. A. A. MONCRIEFF said the most striking thing about this case is that the child looks 
so well. This makes it almost certain that there could not have been any tuberculous 
infection inside the femoral cavity. The finding of a sequestrum on the occasion of 
the second operation would suggest tuberculous rib trouble of some standing, and hence the 
first “empyema” may possibly have been a tuberculous abscess tracking round the chest wall 
in an unusual way. I should like to know if the pleura was incised at operation (the first), 
and if the empyema was localized as being interlobar at operation. 

Dr. FELDMAN (in reply) said that the rib had been resected and found to be normal. 
The skiagram showed interlobar empyema; there was no sign of disease of bone at the time ; 
only when the patient returned was there seen to be disease of the tenth rib. In reply to 
Dr. Moncrieff, what he meant was interlobar empyema. With regard to the situation of the 
pus, he was not present at the operation. He adhered to his diagnosis, as no other 
explanation seemed possible. 


Supraclavicular Lesion of Whole Brachial Plexus. 
By Reynotp H. Boyp, M.B., Ch.B. 


A. H., AGED 5 years, female. 

History.—Admitted to hospital as result of a street accident in which she was 
knocked down and run over by a car. Complained of pain in neck and left 
arm and had abrasions on both sides of face, on both arms and both knees. 
Hzematoma of scalp left side above and 4 in. anterior to left external auditory 
meatus. The left arm was found to be limp and no movements could be performed 
by patient at shoulder, elbow, wrist or finger joints. Flaccid paralysis of left arm 
with loss of sensation to all stimuli. No sign of injury to upper motor neurone or 
of intra-cerebral lesion. Sensation present on inner aspect of arm in the distribution 
of the intercostal-humeral nerve supply. Both pupils react to light and accommodation, 
but the left is much smaller than the right. 

Treatment.—Arm placed on a Fairbank’s splint : massage daily. 
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Discussion.—Mr. G. E. WAUGH (President) asked how long it was proposed to persevere 
with the conservative treatment of the case, and whether ultimate operative treatment had 
been considered. He thought this one of the most disastrous traumatic nerve lesions 
possible. He had never seen recovery in such a case under either conservative or operative 
treatment. 

€Mr. Boyp (in reply) said that the President’s view was supported by that of others whom 
he had consulted. Active operation was negatived by the quantity of bad results obtained in 
the condition, hence it was his intention to persevere with conservative measures. There was 
some change in sensation over the outer aspect of the arm, because deep pressure could now 
be felt, and pin-point response was sometimes evident. 


Case of Cerebro-Macular Degeneration. 
By W. P. H. SHELDON, M.D. (for Dr. F. J. Poynton). 


THE patient, a boy, aged 6 years, has always been backward and did not walk 
until 34 years of age, nor talk until 4 years old; the speech has never been distinct. 
The sight began to fail in May, 1926, and vision has been completely lost for the last 
six months. There is no history of convulsions. 





Drawing of fundus oculi showing scarring across the macula. 
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Family History.—No history of fits or nervous disease. The patient is the 
fourth of six children, his brothers and sisters are normal. Both parents are alive 
and healthy. Previous illness—measles early in 1926. 

Examination—He is completely blind; speech mumbling and _ indistinct. 
Bilateral optic atrophy and extensive star-shaped scarring at each macula (see 
illustration) ; no pigmentary speckling of the retina. Both knee-jerks are absent, the 
nervous system appears otherwise unaffected. Wassermann reaction: negative. 
Cerebro-spinal fluid: clear, albumin 0-04 per cent., chlorides 7-6 grm. per litre. 
No cells seen. Culture sterile. 

The diagnosis is in doubt for two reasons. In Batten’s original description, in 
1897, he applied the term “ familial,” but this boy is the only member of his family 
affected. Dr. Batten also described pigmentary changes at the macula, but although 
in this patient the macula shows scarring, there is no disturbance in the pigment. 
Loss of vision was first noticed after an attack of measles, and the question arises 
whether there was any relation between the measles and the onset of the changes in 
the eyes. 

Discussion.—Dr. F. PARKES WEBER said that, as the case was not typical, it might 
conceivably be due to a very rare cerebral condition, namely, tuberous sclerosis, in spite of the 
absence of sebaceous adenomata of the face. Bilateral optic atrophy might occur in children 
with tuberous sclerosis. 

Mr. P. G. DOYNE said the appearance of the macula in this case was not like that 
ordinarily seen in cerebro-macular degeneration. A very extensive lesion must have been 
present as there was marked scarring right across the macula. 


Progeria. 
By Cuarues F. Harris, M.B. (for Dr. RopErt HutcuHtson). 


A. W., AGED 4 years 3 months, male. 

Family History—The parents, aged 36 and 32 years, are alive and apparently 
healthy. There is one other child who appears normal. 

Past History.—Full-term child. Difficult delivery. Healthy infancy. From the 
time of his birth he has had a muco-purulent nasal discharge and for this he was 
sent to hospital. 

Present Condition.—The child’s hair has always been scanty. His skin has 
been dry and his mother has never known him to sweat. His teeth erupted late— 
the upper premolars when he was three and the upper incisors at about his fourth 
birthday. 

Examination.—The scalp moves very little on the skull. The hair is fine and 
scanty. The skin of the head and whole body is dry. The erupted teeth are two 
malformed upper incisors and two upper premolars. Two unerupted lower canines 
can be seen. Skiagrams of the jaws show one lower premolar in addition. 

Apart from some cervical adenitis, nothing else abnormal has been found about 
the child. 

The Wassermann reaction is negative. A section of a piece of skin from the 
right axilla shows neither sweat glands nor ducts. The case differs from the classical 
examples of progeria, but it seemed to us nearer to that than to any other condition 
we know. 

Discussion.—Dr. E. A. COCKAYNE said that some years ago he had shown a similar case 
at a meeting of this Section, in a boy so like this patient that he might have been his 
brother. He had had fine, scanty, fair hair, a dry skin and never sweated. The first teeth 
were few and very sharp-pointed, and there were no second teeth in the jaw. Several cases 
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had been described under various titles, chiefly in dental journals, and in two at least the skin 
had been examined microscopically and no sweat glands had been found. The condition 
appeared to be a definite entity and deserved a name. 


Dr. F. PARKES WEBER agreed with Dr. Cockayne that the case was not one of “ progeria,” 
but one of hypoplasia or partial aplasia of dentition, associated with hypoplasia or aplasia of 
sweat glands and scanty hair of head. Such cases had been described in medical journals 
amongst abnormalities of the teeth or amongst diseases of children, or else amongst 
dermatological cases,' in connexion with abnormalities of the skin and hair, or because the 
nails (or some of them) were absent or hypoplastic. In the present case it would be 
interesting to know whether the sebaceous glands or fine hair of the trunk were in any way 
also abnormal, and how the alleged absence of flushing might be explained. The develop- 
mental abnormality in the present case, if a special name were really needed, might be taken 
from the name of the observer who first properly described similar cases. 


Gross Enlargement of the Liver. 
By T. M. Line, M.B. 


B. K., AGED 3 months, female. 

History.—The patient was admitted to St. Thomas’s Hospital, under Dr. 
Jewesbury, on September 29, 1927, on account of unexplained enlargement of the 
liver. She is the first child of healthy parents. On admission: the liver was found 
to be uniformily enlarged down to the level of the umbilicius. No glands were 
palpable and nothing else abnormal was found in the abdomen. 

Examination.—Abdomen measures 21 in. in circumference. On the right the 
liver extends into the pelvis so that its lower edge cannot be felt. Another mass 
has been palpable under the left costal margin for the past week (? kidney). 
Wassermann reaction in mother and child is negative. Blood-count shows a slight 
degree of secondary anemia. The urine has been normal throughout and the child 
has gained 12 oz. in. weight. 

The liver was enlarged since the patient was first seen; one could practically 
watch it grow. Nothing else abnormal was found until a week ago, and then a mass 
was palpable under the left costal margin. I suggest, as a tentative diagnosis, a 
primary new growth of the kidney, with a rapidly growing secondary deposit in the 
liver. Possibly the mass under the left costal margin is a spleen displaced by 
pressure of the liver. 


Dr. E. A. COCKAYNE said he thought this was a case of suprarenal sarcoma (Pepper type). 
Pepper had described several cases very similar in clinical characters. All occurred in young 
babies and were rapidly fatal. At the autopsies a sarcoma of one or both suprarenal glands 
was found, and there were metastases in the liver but nowhere else. The mass on the left side 
was probably the primary growth in the suprarenal and not a growth in the kidney. 


1 Under the heading ‘‘ Congenital Ectodermal Defect,’? G. M. MacKee and G. C. Andrews (Arch. 
Derm. and Syph., 1924, x, 673) described a condition characterized by more or less dental aplasia, 
congenital absence of sweat glands, absence of pilosebaceous apparatus over most of the body, etc. 
J. Strandberg (Acta Dermato-Venereologica, 1922, iii, 650) described a condition of dental hypoplasia 
associated with the rare abnormality of the hair, termed ‘‘ monilithrix.” 
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Case of ? Chloroma, ? Suprarenal Tumour. 
By Reainatp C. JEwespury, O.B.E., M.D. 


THIS patient—a boy a year old—was brought to hospital three days ago on account 
of bruising of the eyelids and some prominence of the eyes, which had gradually 
developed during the past four weeks. Until then he had been well. There is 
bilateral proptosis, more marked on the left than on the right side. The bulging of 
the eyes has been progressive, even during the three days we have had him under 
observation. He cannot quite close his eyes during sleep. There is marked 
ecchymosis of both upper and lower lids, also some congestion of the conjunctiva. 
The pupils are equal and normal in size and reaction, there is slight strabismus ; the 
fundi are normal. The child looks markedly anemic, the skin being of a greenish 











colour. There are enlarged glands in groins, axilla and neck, those chiefly affected 
being above the clavicle on the left side. There is obvious distension of the abdomen, 
the superficial veins are dilated, the liver is enlarged, being about 3 in. below the 
costal margin, the spleen is also enlarged and palpable. The urine is normal. The 
blood shows a reduction of red-cells, i.e., 2,060,000 ; hamoglobin, 23 per cent. ; colour 
index, 0°56; leucocytes, 20,600. There is a lymphocytosis; some abnormal cells 
(megaloblasts) were seen, amounting to 15 per cent. X-ray examination of the bones 
shows nothing abnormal. I thought there was some thickening of the upper part of 
the tibia on the right side, but the skiagram does not show it. 

The picture of the child is rather suggestive of chloroma, particularly the 
bulging eyes; there is enlargement of the spleen, and the blood-count, though not 
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typical, is also suggestive; it resembles the blood condition of lymphatic leukemia, 
rather than that of spleno-medullary leukemia. Is this purely a leukemia of 
lymphatic type? Against that diagnosis is the slight leucocytosis, though leukemias 
may occur with small leucocytosis. Again, it may be suggested that the condition 
is primarily due to a growth of the suprarenals. 


Discussion.—Dr. F. PARKES WEBER said that the blood-count was against the case being 
one of any kind of leukemia or chloroma. The bilateral proptosis and bluish or purplish 
discoloration of the eyelids were characteristic of the “* Robert Hutchison type ” of suprarenal 
(so-called) sarcoma, with metastatic growth in the periosteum of the orbits. The blood- 
picture was that of a secondary anemia, with a little lymphocytosis. The new growth, owing 
to its fine microscopic structure and its primary position in the suprarenal medulla, was now 
generally regarded as a malignant newroblastoma rather than as a round-cell sarcoma. In 
the case described by Dr. Weber the liver was very greatly and almost symmetrically 
enlarged. ' 

Dr. COCKAYNE said that when Dr. Frew was writing his paper on suprarenal sarcoma he 
(the speaker) had seen two or three of his cases and had seen others since. He agreed with 
Dr. Parkes Weber that the condition was suprarenal sarcoma (neuroblastoma) of the 
Hutchison type, and thought that the mass which Dr. Jewesbury called spleen was really the 
primary growth. The blood-count showing an increase in white cells and a lymphocytosis 
was quite compatible with this diagnosis. There was usually a leucocytosis. 


Postscript.—The child died shortly after the Meeting. The condition proved to be one of 
growth in the right suprarenal gland; but the liver was enlarged and displaced downwards, 
completely covering the growth beneath it. It was the liver that was felt in the abdomen 
and not the growth. The spleen was also enlarged.—[R. C. J.| 


1F. Parkes Weber, ‘‘Suprarenal Sarcoma of the Robert Hutchison Type,’’ Brit. Journ, Child. Dis., 
London, 1920, xvii, 183; ‘* Malignant Tumour (Neuroblastoma) of the Suprarenal Medulla,”’ Clin. Journ., 
London, 1921, 1, 71. 
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| November 1, 1927. | 
Rupture of the Biceps Brachii. 
By A. Rocyn JONEs. 


THE part of the muscle usually severed is the tendon of the long head, and the 
rupture occurs during a sudden and violent contraction of the muscle. The lesion 
may be divided into two types: (i) Intra-articular: and (ii) extra-articular. 

The intra-articular type is the commoner and consists of an avulsion of the tendon 
at the scapular origin. In the extra-articular type the tendon is divided into two 
parts outside the joint; the distal portion retracts and coils up at the point of its 
muscular insertion, leaving a gap between the muscle and the proximal part of the 
tendon. The patient seeks advice because of the presence of a lump in the arm, 
accompanied by persistent weakness and possibly pain. There is frequently a 
definite history of injury from which the symptoms date. On examination an 
obvious lump is seen in the lower part of the arm, soft and movable from 
side to side, and over which the skin moves easily. If the patient flexes the forearm, 
the swelling hardens and becomes more prominent. Between the upper surface, 
which is flat and easily palpable, and the lower edge of the deltoid, a cord-like 
structure can be felt to roll beneath the fingers; the lump being the retracted belly 
of the long head, and the cord the tendon or thickened sheath. 

The only effective treatment is to operate and suture the severed tendon. Any 
other treatment leaves the patient with a permanent lump in the arm and a useless 
long head of the biceps with persistent weakness and possibly pain. It is, however, 
true that the patient can still effectively flex and supinate the forearm for most 
purposes by means of his other muscles, and it will depend largely upon the amount 
of pain and upon the inclination of the patient, or his kind of work, whether he will 
consent to an operation. But there is no doubt whatever that a working man 
engaged in fairly heavy manual work should have the tendon repaired. The mode of 
operation differs in the two types of the lesion. In the intra-articular type the 
tendon is pulled out of the joint and attached to the short head of the biceps, or it 
might be buried in the bicipital groove after the manner of a tendon fixation. Inthe 
extra-articular type the two portions of the tendon are brought together and sutured. 
The after-treatment consists in keeping the forearm flexed in a splint for four weeks, 
and then wearing a sling for another week or so. After that the patient is allowed 
gradually to use the arm. 

Lantern slides of cases exhibiting the lesion were shown. | 


Discussion.—Mr. T. OPENSHAW said it was important to stitch the tendons together. 
He personally had never fastened the long head of the biceps in its groove, but he thought 
that to do so would probably prove a good operation, as it would keep the muscle in its proper 
line of action. 

Mr. MUIRHEAD LITTLE said Mr. Rocyn Jones had described his (the speaker’s) case 
accurately. The condition at the upper end of the lower portion of the tendon was striking. 
Berard, in the thesis in which he described thirteen cases, mentioned the coiling up of the 
free end of the tendon in several, but he did not refer to the way in which it masked itself, as 
it did in the present case. Many of the cases gave no record of injury; nine out of the 
thirteen were in hospital for something else, and the condition was accidentally detected. 


D—ORTH. 1 
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Dupuytren’s Contracture in a Girl of 15. 
By Atan H. Topp, M.S. 


History.—First noticed three years ago. Never painful. No history of unusual 
trauma of the right hand, acute or chronic. No history of similar condition in any 
relative. 

Present Condition.—Typical contracture of the palmar fascia, affecting principally 
the right ring finger, and to a lesser extent the little finger. Index and middle fingers 
of the right hand and the whole of the left hand are unaffected. 

What is the best treatment to adopt in view of the patient’s age ? 


Dupuytren’s Contracture, after Operation. 
By Paut BERNARD RortH, F.R.C.S. 


A. G.A., A MAN, aged 60, tailor, thirty years’ history. The contracture affected 
the ring and little fingers of the left hand, which were drawn down into the palm. 

Operation.—Five weeks ago: Multiple subcutaneous fasciotomies, according to 
the plan of Adams. 

He can now flex and extend fully all the fingers. 


Discussion.—Mr. PAUL B. ROTH expressed his preference for multiple, i.e. (ten or fifteen), 
subcutaneous tenotomies. It might be that he had had easy cases to deal with, but he 
always succeeded in getting the hand out flat, and he did not know of any recurrences among 
his cases. 

Mr. T. P. BEDDOES said that, having observed Dupuytren’s contracture in very early 
life, he wished to suggest, firstly, that it was the most hereditary of all forms of fibrositis ; 
secondly, that it was not due to any infection, i.e., any local or general bacillary infection. 
The late Professor Shattock had examined the tissue from his (the speaker’s) hand, and 
said there was no sign in it of anything but fibrositis, and confirmed that from what he knew 
of other cases. 

With regard to treatment, he (Mr. Beddoes) suggested that by far the most satisfactory 
treatment—because after it there was no tendency to recurrence—was open operation and 
excision. 

It was said that Dupuytren’s contracture was cured in the tropics, that in those who had 
it when they went to the tropics the pain disappeared, or at least did not increase, though 
when they returned to a colder climate the pain might return and the contracture 
continue. 

Mr. WHITCHURCH HOWELL said he thought Mr. Todd’s patient had the condition on 
both sides, as she was unable to hyperextend the fingers of the other hand, and that ruled 
out the question of trauma in this case. 

Mr. P. JENNER VERRALL said he associated himself with those who favoured open 
operation. He, however, congratulated Mr. Roth on the results he obtained by multiple 
tenotomies. He was surprised to hear that the man was not getting night splintage. 
He had dealt with these cases by both methods and regarded splintage over a long period as 
very important. In Mr. Todd’s case he would operate by the open method. 

When 16 years of age he himself had acquired a Dupuytren’s contracture by trauma, 
and he had cured it by constant stretching. He felt the tendon give when he was doing the 
“grand circle” on the horizontal bar. There was a strong tendency to the condition 
in his family. 

Mr. Rocyn JONES said that William Adams, who had had a considerable experience in 
the treatment of Dupuytren’s contracture, mentioned that in several of his cases there was 
a history of gout. The open operation was preferable to multiple subcutaneous section, 
because the fibrous tissue could be plainly seen and actually removed piecemeal. The chief 
danger of both methods was the risk of injury to the digital nerves, but this was much less in 
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the open operation. A splint, keeping the fingers straight, should be worn at night for several 
months afterwards. 

Mr. W. Murr DICKSON said that in one bilateral case, open operation had been performed 
on one side and multiple fasciotomy on the other. The fingers were easily straightened and 
no splints were used. Active movements were encouraged from the first. 

The result had been watched over eighteen months. The open operation side had 
remained satisfactory, but the fasciotomy side retrogressed. 

Mr. LAMING EVANS said that during the War a man, who had been torpedoed, had hung 
on to the keel of an upturned boat with both hands for six hours. Within three weeks he 
had developed Dupuytren’s contracture of both hands. He had never had the condition 
before. 

Mr. W. RowLey Bristow (President) said he had never seen Dupuytren’s contraction in 
so young a patient. With regard to treatment, he agreed with Mr. Roth in using multiple 
subeutaneous tenotomies. He knew of cases in which the open operation had resulted in 
a large keloid. In the open procedure there was the certain risk of a keloid in the palm, and 
multiple tenotomies followed by stretching seemed safer. He himself did not like extensive 
incisions across the palm, though he would be prepared to use thei if he could not get 
a result in any other way. In the case of this young girl perhaps the open operation would 
give a good result, but for an older person he would prefer tenotomies. 


Mr. ALAN TODD, in reply, said Mr. Openshaw had told him that he had considered open 
operation—after exsanguination by a Martin bandage—the best, as there was then a clean 
field of operation, the whole fascia could be removed, and there was no risk of dividing 
cutaneous nerves. In forty cases which Mr. Openshaw had treated in that way there had not 
been a recurrence. 

Clearly some of the cases were traumatic, but there was no such history in his (the 
speaker's) patient. 

With regard to the suggestion of a “ gouty diathesis”’; at the date Adams wrote there 
were very few people who were not supposed to have that diathesis! In this particular 
family there was no history of a rheumatic or gouty tendency. 

He had seen keloids develop in cases in which the incision was made along the line of 
the band; when the incision was made in the V-Y manner and there was no tension on the 
sear afterwards, keloid did not develop. The incision should never be over the band, but 
alongside it. 

He intended to perform the open operation, and would use a toarniquet. Multiple 
fasciotomy must, he thought, produce many small scars, and all scar tissue tended to 
contract. It was irksome for the patient to have to wear a splint for some time afterwards, 
even if only at night. 

Mr. ROTH, in reply, said that five years ago he had shown before the Section a man with 
a gunshot wound of the hand, which was followed by Dupuytren’s contraction. The operation 
had been successful. 


Two Cases of Fibro-Cystic Disease of the Humerus, treated by 
Different Methods. 


By Sr. J. D. Buxton, F.R.C.S. 


BoTH were brought to hospital because of fracture. The boy (W. G.) was treated 
by splintage. The girl (G. S.) was treated by operation. Subperiosteal resection of 
half the cireumference of the bone was performed, leaving the posterior compact 
tissue ; the medulla and the fibrocystic portion were scraped out. The radiograms 
show the results. 

I understand that both are recognized methods of treatment. 

These cases show that operation accelerates cure, but that probably it is not a 
ne cessity. 
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Fic. 1.—W. G., before treatment. 
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Fic. 2.—W. G., after ten months’ splinting. 
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i. 3.—G. S., before treatment. 
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Fic. 4.—G. S., fourteen months after operation. 
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Discussion.—Mr. WILFRED ADAMS (Bristol) said he had had a boy, aged 10, with a similar 
condition, with more expansion of the upper end of the humerus. The boy fell and 
fractured the humerus. The parents refused operation. The arm was splinted, and the patient 
refractured it two or three times in four months. At the end of twelve months the skiagram 
showed very little abnormality in the humerus; the expanded bone had remoulded itself 
in a remarkable manner. That was three or four years ago, and the condition now 
seemed normal. He sent a report of it to the British Jowrnal of Surgery, because in only 
four out of 200 cases he was able to find recorded in Anglo-Saxon literature, had spontaneous 
resolution occurred. He thought patients with the condition ought to be given the advantage 
of a waiting policy. 

Mr. PAUL BERNARD ROTH said that in the case of a girl, aged 12, he had tried a waiting 
policy. He had put her on a Thomas’s splint, but the cysts had grown larger. He then 
tried what was, to him, a new method, namely, laying open the arm and treating it as if it 
were a case of acute osteomyelitis ; he scraped out the interior and packed it with gauze. 
She was in hospital six weeks, and the gauze was taken out every day. Skiagrams showed 
that bone was forming, and he thought that in a year the arm would be normal. 

Mr. LAMING EvANS asked whether it was Mr. Buxton’s experience that the condition 
always occurred in the humerus, or did it sometimes attack other bones? He had a case of 
fracture of the femur where there had been no violence sufficient to cause fracture in the 
ordinary way. 

Mr. BUXTON (in reply) said he was surprised by Mr. Adams’ statement regarding 
spontaneous resolution, as it was a common opinion that such resolution occurred; this 
was the belief among surgeons in children’s hospitals, but possibly they had not recorded their 
cases. He himself did not think spontaneous cure likely to result unless there had been 
fracture. In the absence of fracture operation should be performed. 

He thought the femur was the bone most often affected, particularly in the neighbourhood 
of the neck; the humerus was the next most frequently affected. 


Cavities in Bone. 
By E. P. Brockman, M.Ch. 


Mr. BROCKMAN gave the X-ray and operative findings in five patients with 
cavities in bone, all of whom had been diagnosed previous to operation as suffering 


from tuberculosis. 

The correct diagnoses were chronic pyogenic osteomyelitis (three cases), 
tuberculosis (one case), and giant-celled tumour (one case). 

Microscopy, bacteriology, and sometimes injection of the cavity contents into a 
guinea-pig were necessary to arrive at a true diagnosis. 

He urged the advantages of exploratory operation as an aid to diagnosis and as a 
means of treatment. 

Discussion—Mr. HOPE CARLTON said that these cases were specially suitable for intra- 
dermal diagnostic injections of 1 in 400 Koch’s old tuberculin. 

Such tests would clearly indicate the absence of tuberculous foci in the three younger 
patients shown, these children being the type of patient in which the admitted limitations of 
the method had no play. The intradermal test was very reliable in the young, and was being 
used in two clinics he knew. A negative result in young children was held to exclude a 
tuberculous infection. 

Mr. W. M. OAKDEN said he had recently operated on a girl of 16 with a chronic abscess 
in the upper end of the tibia, diagnosed as tuberculosis. The cavity in the bone had a thin 
grey lining membrane which contained staphylococci but no tubercle bacilli. He considered 
that these cases, if diagnosed as tuberculous, should be early operated on and not treated by 
conservative measures. 

Mr. BROCKMAN (in reply) said he always used an Esmarch’s bandage. In none of the 
eases was the tuberculin test done, not that he doubted its value, but he did not think it 
made much difference from the point of view of treatment, as all cavities at the lower ends of 
bones should be opened so that diagnosis and treatment could be settled. 
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An Operation for Claw-toes. 
By C. LamBrinupI, F.R.C.S. 


N.W., AGED 12. A year ago I arthrodesed the interphalangeal joints of this 
patient’s right foot, combining the operation with tenotomy of the extensor tendons, 
with the idea of converting the action of the long flexors of the toes into that of 
the interossei. 

The ordinary method of treatment by tenotomy, manipulations and sole plates, 
always succeeds in bringing the toes down in patients of this age, but, even when 
they are quite down, the children do not use their toes properly and the deformity 
tends to recur. They attempt to grip the ground by flexing their interphalangeal 
joints, and do not use their metacarpo-phalangeal joints, the result being that the 
propulsive action of the toes is lost, and most of the weight is thrown on the meta- 
tarsal heads. 

The disability is essentially an interosseous insufficiency, so that if all the inter- 
phalangeal joints are arthrodesed the toes will consist of one bone, and, therefore, 
the long flexor muscles can act only at the metacarpo-phalangeal joints. It is a 
laborious process, but, as this patient shows, worth while. 

The alternative line of treatment of transplanting the extensor tendons into the 
metatarsal heads appears to me an unphysiological operation. The extensor muscles 
wre relatively weak and have a long range of contraction, corresponding to the 
lightness of the toe with their wide range of movement. 

To insert such a muscle into a relatively fixed part, and give it considerably more 
work to do, is against all the principles of muscle physiology. 

I attribute such improvement as I have noticed after this operation to the fact 
that tucking the extensor tendons into the bone renders tenotomy irreparable. 


Fracture-Dislocation of the Acetabulum. 


By Paut BERNARD RortH, F.R.C.S. 


A. F.G., GIRL, aged 143, was run over by a motor car on May 13, 1926. 

An attempt was made to reduce the dislocation under anesthesia without success. 

The left hip is now ankylosed (see fig. 1), in flexion and adduction; and there is 
an apparent shortening of 24 in. There is no pain and the patient walks well with 
the aid of a patten. 


Discussion.—Mr. ROTH said he was disappointed with the result. He had seen the 
patient immediately after the accident and had been unable to reduce the dislocation. If he 
met with another such case he would consider introducing his hand into the pelvis through an 
abdominal incision and pushing the head outwards. With the present condition it was 
unlikely that a normal birth could take place. 

Mr. LAMING EVANS asked how the operator proposed to keep the head out when he had 
pushed it out; it would be difficult to make a new floor to the acetabulum. 


Mr. W. RowLEyY Bristow (President) said that excision of the head would restore move- 
ment to the joint, but he did not think that was the correct treatment. The patient was in no 
worse condition than was a girl with an arthrodesed hip. The deformity could be corrected if 
necessary by a femoral osteotomy. He thought, however, that the less done in this case the better. 
She did not suffer pain and could walk fairly weil. Many adults with a central dislocation of 
the hip-joint had little disability. The only point to consider was that this patient might 
have trouble if and when she became pregnant. 
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Fic. 1.—Fracture dislocation of left acetabulum. 

















Fic. 2.—Right hip for comparison. 
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Anatomical Variation of the Semilunar Cartilage. 
By W. Rowtey Bristow, F.R.C.S. (President). 


GIRL, aged 13, complained of a clicking knee, which she had noticed for a 
month. There was some fluid in the joint. I have here the semilunar cartilage 
which was removed at operation; it was a normally placed and normally attached 
cartilage, but it formed a complete dise across the outer half of the knee-joint. After 
removal, the click disappeared and the subsequent history has been uneventful. 

Professor Keith tells me that he is not familiar with the condition, although in 
the chimpanzee the cartilage forms a complete ring. I think this specimen is unique. 
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Association of Multiple Pregnancies with Diabetes of 
Suggested Pituitary Origin. 


By R. D. Lawrence, M.D., M.R.C.P. 


ABSTRACT.—The patient, a woman, aged 40, had five normal pregnancies before, and six 
abnormal pregnancies after, the onset of diabetic symptoms. The case differed from typical 
diabetes in the following respects. In spite of severe thirst and polyuria, lasting untreated 
for six years, the patient became very fat, and the condition did not progress in the usual 
way. At the termination of the last pregnancy the glycosuria disappeared and the blood- 
sugar became almost normal, although the diet was very little restricted and all insulin was 
omitted. Insulin had only a small hypoglycemic effect and the blood-sugar curves after 
glucose were atypical. The fasting level was raised, but the blood-sugar returned to the 
initial figure in two hours, suggesting that sugar was being well tolerated in spite of the 
hyperglycemia. A very severe ketosis and a lowered threshold for glucose were present 
during the last three months of the pregnancy and disappeared immediately after labour. At 
labour, extreme hydramnios was obvious, and a very large foetus weighing 12 |b. 6 oz. was 
stillborn. On the fourth day after the labour 10 units of pituitary extract (1 c.c. pituitrin) 
produced an epileptiform attack and nearly killed the patient. There was a temporary return 
of the glycosuria, without hyperglycemia, and a transient ketosis. The belief that the 
pituitary is or was involved is supported by the patient’s history that her head had grown 
larger, and by the definite constriction of the temporal fields of vision in both eyes. 

It therefore seems reasonable to conclude that the disturbance of carbohydrate metabolism 
was not due to disease of the pancreas causing a deficient production of endogenous insulin, 
but to the antagonistic influence of a hyperactive pituitary gland associated with repeated 
pregnancies. 


This is a record of a case of atypical diabetes occurring after multiple 
pregnancies in a woman in whom the condition seems due to overactivity of the 
pituitary gland. Although it has often been suggested that a form of diabetes, with 
glycosuria and hyperglycemia, might be due to excessive overactivity of the 
hypophysis, which is known to be more active than usual during normal pregnancy, 
clear evidence on this point has never been obtained. Most of the cases reported 
have not been studied closely enough to show in what respect they differ from 
ordinary pancreatic diabetes, and in none has there been any direct evidence from 
which pituitary involvement might be reasonably deduced as the cause of the 
diabetes. For a full discussion of the subject readers are referred to a recent article 
by Lambie [1], who reviews the cases of this type already on record and the 
theoretical basis for believing them to be due to hypophyseal implication. 

It has been possible to study the present case closely and to obtain a clear 
history from the patient who is, fortunately, intelligent. A general description of the 
history and course of her disease will be given before going into details of the more 
interesting and significant features. 
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GENERAL HISTORY AND COURSE OF THE CASE. 


The accompanying tables give an outline of the case. 


TaBLE I.—Mrs. H., AGrep 40 (1n 1927). 








Date:— 1911 1912 1914 1915 1918 1919 = 1920-1921 1923 1924 1925 19261927 
Pa eae Ca ita Pu F we OER. ER .BR. BB. 
died (34 Ib. ) 
Weight 7 to 9 lb. W eight 12 to 15 lb. 
ie iinage nme 
Mother: married... as Became Fatter, Thirst, Weight 15 st. ; pruritus; Diet: insulin 
at 24, fat very pruritus thirst ; very tired 
weight tired 
8st. 41h. 
8.B. = Still-born. Mise. Miscarriage. 


The patient, now a woman of 40, weighing 13 st., weighed about 8 st. when she 
married at the age of 24. She had a rapid succession of five normal children, 
weigning from 7 to 9 lb (see Table I). In 1919, between the fifth and sixth 
pregnancy, the patient became very fat and very tired, and sutfered from thirst and 
pruritus. These symptoms continued, sometimes in an unbearable degree, until 1926. 
She had during this period one miscarriage (twins) and three enormous stillborn 
children, weighing from 12to151b. On her admission, in July, 1926, to the South 
London Hospital for Women, the urine contained much sugar and also ketone bodies ; 
this condition was easily controlled by diet and 10 units of insulin, but the blood- 
sugars were apparently not lowered below 0'2 per cent. 


TABLE II —SoutTH LONDON HOSPITAL FOR WOMEN. 


Urine 
—_—__—. 
Sugar Ketones Blood-sugar Diet Insulin, 
per cent. Cc. P. F. units 
In-patient : 
July i6, 1926 oo t+ oe + 4 r 
; 9 203 : 
July 23 to Aug. 24... 0 és 0 ! 0.206 56 68 oe -. 5and 5 
\ 0-228 } 
Out-patient : 
Sept. to Dec.,1926... 2 .. « .« {Oop “ } 56 68 88 ... 1and5 
June, 1927 ... oe tt ww $+ 
(53 to 6 months pregnant) 
In-patient : 
June 7, 1927 0 0 son 0-156... 24 hours’ starvation 
June 13, 1927 0 + bee 0-153 _—i.. = 68 — ==» FF 
June 20, 1927 + trace ... 0-156 68 120 . 25 and 20 


nh 


Discharged : sugar and ketosis ni/, with 1, 633 cals. (C. 9, P. 67-2, F. 120) 


KING’s COLLEGE HOSPITAL. 
Out-patient : 
July 10to Aug. 2,1927 -++ +... increasing 0-145... 56 66 120... 20 and 25 
albumen,0_ ketosis (approx.) 
In-patient : Aug. 2, 1927. Patient weak, sleepy, and with swollen ankles. Ferric chloride test positive 


She went on satisfactorily under treatment as an out-patient until June, 1927, 
when she appeared to be five or six months pregnant, and again much sugar and 
acetone bodies were found in the urine. She was readmitted to the South London 
Hospital, and the few blood-sugar estimations were about 0°150 per cent. on a diet of 
69C., 68P., 120 F. and 45 units of insulin a day. Traces of sugar and ketone 
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bodies were then present in the urine, and she was transferred to King’s College 
Hospital for further treatment and supervision of her pregnancy. I am indebted to 
Dr. Margaret Thackrah for the records of her condition in the South London 
Hospital. 

She was observed for a fortnight as an out-patient. Sugar was constantly 
present in the urine, although the blood-sugars were not above the normal kidney 
threshold for sugar. As the ketosis seemed to be constantly increasing, she was 
admitted as an in-patient. 

TABLE ILI.—KInG’s COLLEGE HOSPITAL. 





Urine Blood- : 
Date —_—— sugar! — Diet and Remarks 
Sugar Ketones per cent. ; 
August 2,1927to ... slighttrace .. F.++ ... 0-153 ... 25and20 ... 55C.,65P., 120F. = 16 
August 9, 1927 (6-10 0-110 cals. per kgm. Weight 
grm.) 15 st. 31lb. = 96 kgm. 
FA/G1 1-32. Alveolar 
CO, 4-6 per cent. 
August 9,1927to ... slighttrace .. F.++ ... 0-196 ... 25and920 ... 100C.,65P.,120F. = 18 
August 12, 1927 0-38 percent. cals. perkgm. FA/GI 
0-92 per cent. 
August 13, 1927 to ... trace (6-10 .. F. 4 .. 0-165 ... 2and20 ... 150C.,65P.,120F. = 20 
August 17, 1927 grm.) 0-150 cals. perkgm. FA/G1 
0-68 per cent. 
August 18, 1927to ... trace ... .. F.trace ... 0-160 ... 36and30 ... not sleepy; quite well; 
August 31, 1927 R. + to 0-117 very large uterus 
trace 
Discharged for O.P. treatment. 
Out-patient : 


September 6, 1927 ... ++ ... . PF. trace ... 0-10) ... Bands ... 100 C., 100 P., 1 F. 
September 14, 1927... 0 pie . FL+ — lee ‘i a - ” ” 
labour imminent 

1 Blood-sugars in italic are fasting: others 34 hours after insulin 

F = ferric chloride test ; R = Rothera’s test 


The uterus was very large and hydramnios was present; on account of this it 
was difficult to be sure of the exact period of the pregnancy. The foetus was alive 
and active, but the mother was weak and sleepy and had considerable swelling of 
the ankles, although the urine was throughout free from protein. To counteract the 
ketosis the carbohydrate was raised to 150 grm. a day, but in spite of this a strongly 
positive ferric chloride test persisted, and only disappeared when the insulin was 
raised to 66 units a day. During this time the blood-sugars were little above 
normal, although traces of glucose persisted in the urine, and these were definitely 
proved to be due to a lowered renal threshold. The trebling of the carbohydrate 
made little difference to the blood-sugar level and the glycosuria, as it would have 
done in a typical case of diabetes. I felt that insulin caused an unusually small fall 
in her blood-sugar, and should have liked to see the effect of omitting it. But such 
an experiment would have been unjustifiable in view of her heavy ketosis. She 
remained in the same condition under treatment as an out-patient for the next 
fortnight, and then was readmitted as labour seemed imminent. 

On readmission the blood-sugars were normal and the urine was free from sugar, 
but the ketone bodies were very abundant. She was kept on her usual insulin and 
diet throughout the day of the labour. She developed slight but definite hypo- 
glycemia for the first time in the middle of labour, probably due to the hard 
muscular exertion. Extreme hydramnios was present, and an enormous stillborn 
baby was delivered with great difficulty, after instrumental interference lasting three- 
quarters of an hour, under ether anesthesia. The baby had been alive up to the end 
of labour, and was found to have died from cerebral hemorrhage from a tear in the 
tentorium cerebelli (weight 12 lb. 6 oz.). 
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TABLE IV.—KING’s COLLEGE HOSPITAL. 


Re-admitted ; a few labour pains. 


Urine 
ee B. sugar 
Sugar Ketones per cent. Insulin Diet and Remarks 

September 15, 1927 0 (= a — 36 and 30 Labour pains; os 2 fingers 

4 p.m. eP 0-108 

9 p.m. ves Je 0-125 Strenuous labour pains 

Midnight re ee ae hypoglycemic symptoms 
September 16, 1927 

7 a.m. 0 { - 2a + ma 0 Abundant liquor 

8.30 Ether anesthesia ; difficult forceps; baby stillborn. 12 1b. 6 oz. 

9.45 Trace “s 0-226 

2.15 p.m. 0 ie > 0-148 i 150 C., 100 P., Little F. 
September 17, 1927 0 0 Sci 

Oa.m. = eae 0-177 0 

12.30 Ea 0-162 
September 18, 1927 0 0 ‘ 0 
September 19, 1927 0 0 0-145 0 150 C., 100 P., 120 F. 
September 20, 1927 

4 a.m. 0 0 bes 0 

11.30 Sie 1:3 vad Pr .» Pituitary attack.’’ (1 c.c. 

pituitrin) 
2.15 on or 0-186 
6 p.m. Trace Very slight 
trace 

10.30 p.m. +++ 0 
September 21, 1927 

4a.m. Tr.—+ 0 Poe 0 150 C., 100 P., 120 F. 
September 22-28, 1927 Very 0 0-150 0 

slight trace 0-133 (4 p.m.) 

October 5, 1925 0 0 0-134 (noon) 0 


Immediately after labour and the anesthetic, the blood-sugar was raised, the 
urine contained a trace of sugar, but far less ketone bodies. The morning dose of 
insulin was omitted, and, as the blood-sugar was nearly normal one and a half 
hours after the mid-day meal, no further insulin was given. Next day the urine 
was sugar-free and contained not a trace of acetone bodies—a most remarkable 
change. The blood-sugars remained at about the same level as in the eighth month 
of pregnancy, when she was taking large doses of insulin. The urine remained 
sugar- and acetone-free on her full diet until a dose of pituitrin (10 units) was given 
on the fourth day after labour, because the uterus was lax and slight hemorrhage 
present. This produced an alarming and extraordinary condition, which has been 
recorded in more detail elsewhere [2]. Within ten minutes she had violent 
diarrhoea, became ashy pale and collapsed, and soon went into an epileptiform fit, 
from which she awoke in a condition of great mental confusion. Severe generalized 
itching and amaurosis were present and lasted one and a half hours. During the fit 
she was deeply cyanosed, the pulse was almost imperceptible and the systolic blood- 
pressure 70 mm. The blood-sugar rose to 0°186 per cent. two and a half hours after 
the administration of pituitrin, although no food had been given and she passed a 
considerable quantity of sugar (about 2 per cent.) and a trace of acetone that evening. 
For the next few days she continued to pass traces of sugar (glucose) although the 
blood-sugars were very little above normal, so that a lowered renal threshold for 
sugar was again present. This condition disappeared a week later. 

Four weeks after delivery, the blood-sugars were slightly raised, but the urine 
was entirely free from sugar and acetone, although she had been on no insulin and 
was eating a diet nearly normal in carbohydrate, omitting only sugars, jams, etc. 
She was feeling very well and overjoyed at requiring no more insulin. She is to be 
sterilized at her own request in another month. She still remains very fat at 13 st. 
34 lb., a gain of 2 lb. in the last fortnight. 











| 
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No diabetes is present in the family, and the patient has had no previous 
illnesses. Wassermann reaction : negative. 

SPECIAL FEATURES OF THE CASE AND THEIR SIGNIFICANCE, 

This case presents several interesting features which will now be described in 
more detail and their significance discussed. 

Differences from a Typical Pancreatic Diabetes—Unfortunately the evidence of 
the early stages of the case is very incomplete in the record of blood-sugars and other 
facts which one would like to know. But from the patient’s history of the degree 
of thirst and continual pruritus from 1920 to 1926, it is legitimate to conclude that 
the diabetes must have been severe and the blood-sugars in the neighbourhood of 
0'3 to 0°4 per cent. because these symptoms quickly disappeared when the blood-sugar 
was reduced only to 0°200 per cent. In spite of severe symptoms and lack of treatment 
for six years, the patient did not waste and the disease did not progress as a typical 
diabetes does in a young woman. It is also remarkable that she became pregnant 
tive times during these years and that the pregnancies went on to term, when the 
death of the babies seemed due entirely to their enormous size and to the difficult 
labours. Her condition responded easily to treatment, and indeed since the last 
pregnancy the patient’s carbohydrate tolerance is very high—without insulin—and 
her recovery is almost complete. This condition is very different from a diabetes 
due to primary pancreatic insulin deficiency, but falls into line with several cases of 
pituitary diabetes in which a well authenticated recovery has been reported by 
Ellis [3], and Cushing [4] and others. Im these cases the defect would appear to 
lie not in a deficient insulin production from the pancreas, but in the antagonistic 
influence of the pituitary gland, a fact well established in physiological experiments 
in animals [5] and in man [6]. A normal carbohydrate tolerance may often be 
re-established when the latter influence is removed. 

The Response to Insulin and the Level of the Blood-sugar.—During the period of 
close observation in King's College Hospital the patient’s fasting blood-sugars were 
remarkably constant at a comparatively low level (0°16 per cent.), and the fall after 
large doses of insulin was not great (Table III). Moreover, when the carbohydrate was 
trebled there was little difference in the blood-sugar level or the glycosuria, compared 
to that in a typical severe diabetic. The same feature was seen during the period of 
readmission to the South London Hospital when a change from 17 to 45 units a day 
made no difference to the blood-sugar level. When 15 units were given to the 
patient without food, the fall in blood-sugar was far less than in the average diabetic 
(Table V). Altogether the amount of insulin seemed to make little difference to the 
level of the blood-sugar, although on account of the heavy ketosis this was not put 
to the proof by stopping the insulin during the pregnancy. 


TABLE V.—BLOOD-SUGAR CURVES. 


(After 50 grm. dextrose.) 


Hours: 0 4 l BS 3 3 

August, 1926: 

blood-sugar per cent. ... 0-201 . 0-240 a 0-256 aid ; 0-206 

urine-sugar wae 0 - AeA _— : + 
September 23, 1927 

blood-sugar per cent. ... 0-150 0-234 ; 0-286 0-226 . 0-158 

urine-sugar * WD ine trace aes trace - t+. trace 
October 14, 1927 

blood-sugar per cent. 0-141 . 0-185 = 0-231 aw» 0-229 ... 0-174 

urine-sugar oF vs 0 eee trace --. trace ... 0 


Patient fasting. Blood-sugar curve after 15 units insulin. 
September 28, 1927 
blood-sugar per cent. ... 0-159 .. 0-141 oe 0-127 con ies 0-117 .. O10] 
urine-sugar ... trace ... slight trace ... slight trace ... ... Very slight trace ... 0 
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The various blood-sugar curves (Table V) are all of the same type, and different 
from the usual diabetic curve. The fasting blood-sugar is raised in all of them, but 
the hyperglycemia caused by 50 grm. of glucose is not great, and in two of them the 
blood-sugar has returned to its fasting level in two hours, a feature never found in 
an ordinary diabetic, except after starvation. The patient therefore appears to 
tolerate glucose in an almost normal way and is merely living all the time at a raised 
blood-sugar level. The fasting R.Q. of this patient was 0°91. 

Ketosis—One of the most striking features of the case was the severe and 
persistent ketosis which developed during the pregnancy. This is a well-known 
phenomenon, and it is recognized that normal pregnant women often have slight 
ketosis and tolerate fat badly, and that pregnant diabetics are liable to a very severe 
ketosis. During the eighth month the patient was drowsy, had a strongly positive 
ferric chloride test, and an alveolar CO. of 4°6 per cent. on a diet of 55 C., 65 P. and 
120 F. That is a fatty-acid to glucose ratio of 1°32 to 1 which keeps most diabetics free 
from acetone bodies. A raising of the carbohydrate to 150 grm. (F.A. to Gl. ratio, 
0°68 to 1) made little difference to the ketosis, and it was not till the insulin was 
increased to 66 units a day that the ferric chloride test became negative for a time, 
although the nitroprusside test remained positive throughout. This ketosis continued 
to be severe right up to the beginning of labour in spite of the high carbohydrate and 
insulin, was already less one hour before the child was born, had disappeared com- 
pletely on the following day and remained absent, although the diet was kept the 
same and the insulin omitted. A trace of acetone appeared again after the 
“ pituitrin attack.’ There had never been any sign of toxwmia or liver inefficiency 
throughout her pregnancy, and such an immediate and profound change in her 
metabolism is very striking. It is difficult to offer an adequate explanation for this 
sudden disappearance of ketosis, as several factors may be involved. It does not 
seem likely, however, that such a change could be due to the rapid recovery of 
a functionally inefficient liver. Another possibility is the sudden removal of the 
drain of carbohydrate which the foetus had been using and which again became 
available to the mother after labour. This drain is an unknown quantity but has 
been estimated [1] approximately at 50 grm. per day. If we subtract this from 
the 200 grm. of available glucose given between August 13 and September 14 it 
still leaves a 

fatty acid or. Ci. 

—— = ratio = -—— grm. = 

glucose 150 1 
theoretically ample to prevent ketosis. Then the fact that from August 18 to 
August 31 the increased insulin greatly reduced the ketosis without affecting the 
sugar excretion does not suggest as a complete explanation too high a fatty-acid 
to glucose ratio. Another possible factor might be an endocrine overactivity during 
pregnancy, stimulating unusual katabolism of fat and leading to ketosis, a factor 
which might disappear immediately after labour. In this case the effect of a dose of 
pituitrin on the fourth day after labour in causing a slight transient ketosis 
suggests that perhaps the pituitary is the endocrine stimulus, a view which 
Leathes and Raper [7] have already put forward. We shall see that equally sudden 
changes in the renal threshold for sugar in this case seem to be due to pituitary 
extract. 

Variations in the Renal Threshold and the Effect of Pituitrin—The changes in 
the renal threshold for sugar are very interesting in this case. In August, 1926, the 
renal threshold must have been slightly raised, as the patient had no glycosuria, with 
a blood-sugar of 0-2 to 0:23 per cent. Glucose appeared in the urine about the 
sixth month of the last pregnancy when the blood-sugars were below the normal 
leakpoint. This low threshold, about 0-13 per cent., was proved in King’s College 
Hospital to be present during the last two months of pregnancy and the threshold 
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became raised again immediately after labour. This is a common enough finding in 
my experience, the renal glycosuria of pregnancy is usually present only in the 
latter months of pregnancy and disappears within seven to ten days after labour. 
What is much more interesting is that the lowered renal threshold reappeared 
immediately after the dose of pituitrin and remained low for ten days at about 
0-120 per cent. (see Table V—experiment on September 28, 1927). A fortnight 
later the threshold had returned to a normal or slightly raised level as previously. 

The cause of this temporary lowering of the renal threshold in pregnancy is quite 
obscure. In view of the reappearance of a low threshold in this case after the dose 
of pituitrin which upset the patient so much, I would suggest that the pituitary body 
is concerned in the production of the renal glycosuria of pregnancy. This suggestion 
is supported by observations on a case of diabetes insipidus (pituitary deficiency) 
which also commenced in pregnancy. I found that she had a very high renal 
threshold for sugar and that the blood-sugar rose from a normal fasting level to 
()-336 per cent. one hour after 50 grm. of glucose without any glycosuria appearing. 
Unfortunately she objected to much investigation, but the effect of pituitary extract 
given as a nasal spray seemed to be to lower her threshold for glucose quite 
definitely. The effect of pituitary extract on the renal threshold for glucose might be 
profitably investigated by perfusion experiments on animals. 

Hydramnios and Large Fetus——Hydramnios, a common: feature in pregnant 
diabetes, was present in an excessive amount in this case. It depends on the degree 
of maternal and foetal hyperglycemia and is usually absent if the blood-sugar is 
adequately controlled by treatment. The large size of the foetus is less common 
but has been reported several times [8, 9, 10! and is a feature mentioned in 
textbooks on the subject. The sudden change in the present case from six normal- 
sized babies to four enormous foetuses after the onset of diabetes is very striking. 
Two factors might be at work to produce these large babies. First, if the mother’s 
diabetes depends on an overactive pituitary, as is suggested in this case, this excess 
of pituitary hormone might produce its usual effect of gigantism in the growing 
foetus. Secondly, the excessive size might be due to overnutrition with sugar: this 
appears to be the more probable explanation. Otherwise one must presume 
a pituitary basis in all the other large foetuses reported in diabetics, of which there 
is no evidence in the case records. If the feetus is presented by the mother with two 
or three times the normal amount of sugar, it must grow abnormally large if it deals 
with this sugar adequately. There is clear evidence that under these circumstances 
the foetus may produce an amount of endogenous insulin far exceeding the normal, 
because two such cases are reported [10, 11] in which the islets of Langerhans were 
hypertrophied to twenty to thirty times their normal size. The probable reason why 
so few large children are reported in cases of diabetic women is that few pregnancies, 
especially before the introduction of insulin, proceed to full term unless they are 
adequately treated. Such treatment would reduce or prevent hyperglycemia, so that 
the foetus would not receive excessive nourishment. 

Direct Evidence of Pituitary Involvement.—There are no obvious signs of acro- 
megalic changes in the bones of the face or extremities, no enlargement of the sella 
turcica and no headaches or anosmia. The patient is perfectly certain, however, that 
her head became larger three years ago and that she required considerably larger hats ; 
this evidence from such an intelligent woman as the patient is of some value. No 
retinal changes can be seen, but the fields of vision show marked constriction on the 
temporal sides, such as is associated with hypophyseal enlargements or tumours. 
The results are :—- 


Right eye, constriction, 40 degrees on temporal side, 20 degrees above 
e in as on nasal side, nil 

Left eye, constriction, 30 degrees on temporal side, 20 degrees above 
; - és on nasal side, nil 
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The basal metabolic rate is + 15 per cent., which is within normal limits. 


REFERENCES. 

[1] LamBrEr, C. G., Journ. Obst. and Gyn. of Brit. Empire, 1926, xxxiii, 563. [2] LAWRENCE, R. D. 
and SHACKLE, M. P., Brit. Med. Journ., 1927, ii, 786. (3) ExLLis, A. W. M., Lancet, 1924, i, 1200. 
[4] CusHinG, H., and Daviporr, L. M., Archiv. Inter. Med., 1927, xxxix, 751. [5) BuRN, J. H., Journ. 
Physiol., 1923, lxxv, 318. [6] Lawrence, R. D., and HEWLETT, R. L. F., Brit. Med. Journ , 
1925, 1, 998. [7] LeaTHEeS and Raper, “The Fats,” Monograph on Bio-chemistry, 1925, 156 
[8] DEMELIN ET Fauguiavx, Bull. de la Soc. d’ Obst. de Paris, 1910, xiii, 159. [9] CHAMBRELENT, ibid., 
1901, iv, 391. [10) DupREUIL ET ANDERODIUS, Comptes-rend. Soc. de Biol., 1920, Ixxxiii, 1490. 
(il) Gray and FREEMSTER, Archiv. Path. and Lab. Med., 1926, 1, 248. 


Discussion.—Dr. F. PARKES WEBER said that in hyperpituitarism (acromegaly) the 
excessive hormonic action of the anterior lobe produced excessive growth of the whole 
skeleton in early life and in later life it produced enlargement of parts of the skeleton and 
often of parts of the connective tissue of the body and of some of the viscera (for instance, the 
heart, colon, etec.). Dr. Weber suggested that when women with slight hyperpituitarism 
became pregnant the hyperpituitarism might manifest itself in overgrowth of the foetus rather 
than in definite signs of acromegaly in the mother. This might be used as an argument in 
favour of there having been really hyperpituitarism present in Dr. Lawrence’s case. 

Dr. P. J. CAMMIDGE said that he had had similar cases of recovery from severe diabetes 
after repeated pregnancy; in gne case the patient had remained in apparent good health 
for over ten years, although, owing to lapses in diet, sugar was often present in the urine. 
Variations in volume after meals were very characteristic of pituitary disturbances. It was 
important that these should be recognized, as a seemingly normal blood-sugar might really 
represent a hyperglycemia when allowance was made for dilution. The milder forms of this 
condition constituted one variety of so-called renal glycosuria which was particularly common 
in pregnant women. It also explained some of the unusual effects of insulin when a pituitary 
element was present. In his opinion the chemical and physiological interaction of insulin 
with the secretions of the ductless glands accounted for most cases of apparently unusual 
resistance to the effects of insulin, and consequently he considered it dangerous to push the 
dose in an attempt to control the hyperglycemia aed glycosuria. 


An Insulin Resistant Case of Diabetes. 
By R. D. Lawrence, M.D. 


A CASE of insulin-resistance in a young diabetic man is described. The diabetes 
was severe from the onset in 1925, but was controlled by 40 units of insulin a day 
and a diet of 35 C, 38 P, and 83 grm. F. The fall in blood-sugar after insulin was 
ncrmal at this time. A year later he required 100 units on the same diet and six 
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months later he was excreting 5 to 10 grm. of sugar on a diet of 60 C, 80 P, and 
150 F with 220 units of insulin, glucose-equivalent of 1 grm. per 2 units. When 
insulin was omitted he went into coma, so that insulin did act on him although to an 
unusually small degree. None of the usual factors such as sepsis, etc., which make 
diabetics insulin-resistant was present in his case. Blood-sugar studies showed 
features quite different from the ordinary severe diabetic. His blood-sugar was 
lowest after a night’s fast, and when carbohydrate was given the blood-sugar rose 
in spite of large doses of insulin. This was not due merely to a delayed insulin 
action or lack of absorption, because insulin given in the fasting condition reduced 
the blood-sugar at the usual rate though to a less degree than in a “ normal ” diabetic. 
[t appears, therefore, in this case that insulin cannot deal with ingested carbo- 
hydrate in the usual way, by storing it as glycogen. Further evidence that he had 
little or no store of carbohydrate was obtained by starving him, when his blood- 
sugar fell spontaneously instead of rising, as in the usual severe diabetic when insulin 
is withheld. It is suggested that in this case insulin failed to store glycogen normally 
but did have its other action of checking the new formation of sugar and ketones 
from endogenous protein and fat. It seems probable, therefore, that in this patient 
a factor other than insulin is lacking, perhaps some coenzyme, which is necessary to 
the usual action of insulin in forming glycogen. 


An Unusual Type of Insulin Reaction in a Diabetic Patient. 
By W. W. Payne, M.B., and E. P. Poutton, M.D. 


(Communicated). 


Mrs. §S., aged 46, a patient with a four years’ history of diabetes, was being 
treated with diet and insulin. While the blood-sugar was over 0-2 per cent. and she 
was still passing sugar in the urine, she complained of symptoms apparently due to 
the insulin. The symptoms were headache, perspiration, giddiness and lack of 
control on walking, aud a feeling as if her “ face was marble.” While apparently liable 
to symptoms at almost any time of the day or night she most usually felt them two 
to four hours after insulin. No local cause for these symptoms could be found and 
the blood-pressure was normal. Daily blood-sugar estimations failed to show any 
clear relation between the symptoms and the level of the blood-sugar. Blood-sugar 
estimations were then made at two- to three-hourly intervals for twenty-four hours. 
The symptoms were found to coincide with a fall of the blood-sugar irrespective of 
the height of the latter. Thus a fall from 0-32 to 0:28 per cent. produced 
symptoms. Meals relieved the symptoms even though the blood-sugar continued to 
fall. A year and a half later the patient was seen again. Her physical condition 
had improved considerably, but her blood-sugar was still high and she continued to 
suffer from the symptoms occasionally. The observations on the blood-sugar were 
repeated over twenty-four hours with almost identical results. 


A Note on Artificial Cerebral Congestion against Sea-sickness. 
By F. Parkes WEBER, M.D. 


Dr. ABRAHAM JACOBI, of New York, in an address on “German Text-Books 
half-a-century ago” (New York Medical Journal, 1901, Ixxiii, p. 622), remarked : 
~ One of the special text-books much used at that time was Werth-Miillers’ 
' Augenheilkunde.’ To me it was of special value and proved of mora than local 
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service—that is, however, what every specialistic work should be—for, strapped over 
my revolting abdomen, it protected me against sea-sickness, when, in forty-three 
days, I crossed the Atlantic on the good Boston three-master Trimountain, Captain 
Rea, in September and October, 1853.” 

This may be taken as an expression of belief on the part of Dr. Jacobi in the 
useiulness of the popular method employed against sea-sickness, namely, by lying 
flat on one’s back with the head low, the eyes closed, and, if possible, with the feet 
somewhat raised, and with pressure on the abdomen to prevent cerebral anemia. 

Until 1903, when crossing the Channel in anything like rough weather, I used to 
try to walk about on the deck as best I could. Thus I endeavoured to substitute a 
movement of my own for the rolling movement of the ship; as a boy, in rowing- 
boats on the sea, I had found that I was never sick if I myself rowed with all my 
strength, whereas if I sat watching others row, I would soon be sick, if there were 
even moderate waves. 

F. Paravicini, in 1903 (“ Seekrankheit und Tiefatmen,” Zeitschr. fiir didt. u. phys. 
Therapie, Leipzig, 1903, vi, p. 586), described his trial of “ deep breathing” during a 
passage from Rotterdam to London. He was by no means a specially “ bad sailor,” 
but the sea was rough. By lying on his back and taking a series of deep respirations 
he soon overcame the oncoming feeling of sea-sickness, but when the feeling of sick- 
ness left him, he felt disagreeable parzsthesia in the hands; then he felt comfortable 
again. The feeling of sea-sickness returned and was combated in the same way; 
the parsesthesia followed, and then the period of comfort. This went on in eycles, 
each cycle lasting fifteen to twenty minutes. Afterwards the feet as well as the 
hands became affected by paresthesia. At last he preferred allowing himself to be 
sick, and the paresthesia (which finally was accompanied by motor spastic disorder 
in the limbs) ceased and did not return. 

A passage from Calais to Dover on April 17, 1903, was short enough, but yet 
roughish enough, to enable me to try a similar plan. I found that lying on my back 
I could overcome the oncoming feeling of sea-sickness by deep inspirations, especially 
if together with the inspiratory contractions of the diaphragm I forcibly contracted 
the abdominal walls. A feeling of flushing in part of the face accompanied the 
forced inspiratory exercise. After a time the feeling of sea-sickness returned and I 
had to drive it off in the same way. During the intervals I felt comfortable and 
drowsy, as I wished to. I satisfied myself that in this way I could temporarily 
overcome the tendency to sea-sickness in moderately rough weather, but 1 agreed 
with Paravicini that the remedy, if repeated for any length of time, was worse than 
sea-sickness itself. Fortunately, just as I would have given it up we came into 
almost calm water near Dover. I had no paresthesia of the limbs such as 
Paravicini experienced. 

In the third edition of “ Climatotherapy and Balneotherapy,”’ by my father and 
myself (London, 1907, p. 76), I thought 1 was justified in introducing the following 
passage: “A series of slow deep inspirations accompanied by forcible contraction of 
the abdominal walls in the recumbent supine position may certainly in some persons 
temporarily drive off the commencing feeling of sea-sickness, but continued repetition 
of these respiratory gymnastics at short intervals cannot be long persisted in, and 
practically the method is only of use for quite short sea-passages, such as between 
Dover and Calais.” 

However, my friend, Dr. E. Schwarz, has recently shown me a little apparatus 
for the artificial production of cerebral congestion by gentle compression of the jugular 
veins in the neck, and he tells me he has tried it himself with apparently satisfactory 
result. The instrument, according to R. W. Genée (“Die Bekimpfung der 
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Seekrankheit durch stiindige passive Hyperiimie des Gehirns,” Muenchener med. 
Wochenschr., 1924, Ixxi, p. 106), was devised by Dr. C. O. Leege.' 

From the results of the temporary artificial cerebral congestion by the method 
without apparatus that I tried, it may be concluded, I think, that cerebral anzwemia 
does really help to bring about sea-sickness, and this seems to me to have been 
somewhat lost sight of. One often hears of the influence of suggestion and 
expectation, but to say that sea-sickness is the result of suggestion is like saying one 
dies because one expects to. Young persons are often sea-sick when they do not 
expect to be. Doubtless death in very rare cases has been induced by fright and 
auto-suggestion, but when a healthy boy is enjoying a short trip in a rowing boat 
and for the first time in his life, and to his own astonishment suddenly becomes 
sea-sick, can one say that that is likely to be due to auto-suggestion ? 

I have no exaggerated hope in regard to Dr. Leege’s apparatus, but even if it 
helps a little such a simple method is worth trying ; it might just make the difference. 
For instance, last year, between Marseilles and Algiers, the sea was not really rough 
and I was not actually sea-sick, and was even able to enjoy the excellent French 
cooking. Nevertheless, I was occasionally reminded of being not far off the verge 
of sea-sickness, and was very glad when we arrived. With the apparatus I might 
not have had such reminders. Whether the apparatus could be worn during sleep 
[ do not know, but a sound sleep does not protect from sea-sickness, for (as I 
remember, on one occasion) with onset of rough weather one awakens and may be 
sick at once. We in England, on our visits to the Continent, the Mediterranean 
coast, ete., have exceptional opportunities for making observations of the kind. 


Dr. KINGSTON BARTON said he had had a varied experience with sea-sickness in every 
kind of vessel, and with all sorts of travellers, and he had come to the conclusion that for the 
prevention of sea-sickness in a short vovage there was nothing better, in the case of women, 
than very tight-fitting stays, of the early Victorian type, reaching from the symphysis 
pubis to the submammary line: and for men, encircling the epigastric region with a tight- 
fitting broad rider’s belt. If these failed the only hope consisted in taking small doses of 
neat brandy from time to time. These caused the flushing of the brain, which gave relief. 
Lying down in the fore-and-aft line of the ship is more helpful than lying athwart ship. Of 
all “quack” medicine taken to prevent sea-sickness on a short voyage those containing 
chloretone were the most efficacious. For persons about to sail on a long voyage nothing 
gave such satisfactory results as a steady course of mixed bromides, 20 gr. three times a day, 
for at least forty-eight hours before departure, and continued for at least a week. 


1The instrument can be obtained, under the name ‘“ Halsstaubinde Vasco,” from an instrument- 
maker, B. Braun, in Melsungen, Germany. 
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PRESIDENT’S ADDRESS. 
Psychiatry and the Report of the Royal Commission. 


By R. Lanepon-Down, M.B. 


ABSTRACT.—The principal reference of the Royal Commission was certification and 
detention, and treatment without certification of persons suffering from mental disorder. 
The general principles laid down as the result of the inquiry are set forth and shown to 


accord with the views of the medical profession. 
The Commission supports the medical view that greater facilities should be granted for 


treating mental disorders in their early stages without certification and repudiates the 
contention that grave abuses exist. 

It makes proposals for avoiding the stigma of certification by admitting patients to 
treatment under a provisional order without full certification. The real objection of the public 


to certification appears to lie in the judicial intervention and the legal formalities. Since 
these are accentuated in the proposed method, it is very little different from the present 
procedure. The reason for this anomaly appears to be adherence to what is said to be “ an 
inviolable principle of law.” 

This principle is violated in the present law, in the proposals of the Royal Commission and 
was disregarded prior to 1890. 

A scheme is put forward to avoid these objections by extending the present facilities on 
the lines of the Report and simplifying the procedure, thus eliminating the magistrate from 
the proceedings prior to admission unless the patient desires his intervention, and placing the 
authorization for treatment on the relatives and friends in all cases where the patient does 
not apply voluntarily for treatment. The Board of Control is the safeguard in these matters. 
These two procedures would be applicable to all cases in the first instance ; but should the 
friends prefer full certification, that should be possible at any stage. 


The proposals for voluntary boarders are approved with the proviso that it should not be 
necessary to apply these proposals where restraint is neither necessary nor, in fact, applied. 


The protection that doctors signing certificates need is considered and it is proposed that 
a medical assessor should advise the judge to whom application to stay an action is made. 

It is held that if the law is at present wrongly interpreted and unjust, this should be cleared 
up by public action rather than that a doctor should have to go through the anxiety and 
expense of appeal to the House of Lords. 

In the main the Report commands professional approval, but in points of the greatest 
importance to doctors practising psychiatry and to their patients it is unsatisfactory. 


THE Royal Commission on Lunacy and Mental Disorder was set up in July, 
1924, to inquire into a matter of urgent public importance, that is to say :— 

(1) The existing law and administrative machinery in England and Wales in 
connexion with the certification, detention and care of persons who are, or who are 
alleged to be, of unsound mind. 

(2) The extent to which provision is or should be made in England and Wales 
for the treatment without certification of persons suffering from mental disorder and 
to make recommendations. 

The immediate occasion for the appointment of the Commission was the dis- 
turbance of public opinion, includin medical opinion, caused by the verdict and 
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judgment in the Harnett case. But the time was already ripe for inquiry with the 
view to legislation owing to the continued allegation of abuses by the so-called 
Lunacy Reform party on the one hand, and the professional claim for better facilities 
for early treatment of mental disorders on the other. 

The Commission issued its report in July, 1926. 

It sometimes happens that reports of Royal Commissions are allowed to get dusty 
on the shelves before any action is taken by Parliament, but this is hardly likely to 
be so in the present instance, seeing that it deals with many topics which demand 
an early solution. Moreover, the Minister of Health has stated that it is one of the 
matters which must engage Parliament after Christmas, and the Chairman of the 
Board of Control tells us that early legislation may be expected. 

Presumably the proposals of the Royal Commission will be the basis of an 
amending Bill. It is clearly of the greatest importance that psychiatrists should 
understand the effect of such proposals on medical practice and on the welfare of 
their patients. 

As to the general value of the Report there can be no question: the Commission 
worked carefully and thoroughly, with an active and openly receptive frame of mind. 
The Report is particularly valuable because as between the two opposing schools of 
Lunacy Reform it gives a decisive answer, and because on many questions of fact, 
which were matters of doubt and debate before it sat, it has provided an authoritative 
judgment. It has laid down clearly the principles which should guide the legislature, 
and, in so doing, has in the main adopted the views long urged by our prolession, 
while repudiating the contention that any substantial abuses exist. The Report 
completely vindicates the profession and endorses the advice it has given. 

The Report contains passages which are admirable statements of opinions and 
which express views that have long been widely held by the profession. There are 
among them, however, expressions which are of vague significance and susceptible of 
different interpretations; it is necessary, therefore, to examine the procedure that it 
is suggested should be based on these and to consider whether this procedure will 
in practice give the desired results. 

It is necessary first, to be sure what cases are to be dealt with under these 
proposals. In the opening paragraph under “ Procedure” the Report speaks of 
“the classification of cases requiring mental treatment.” It seems clear, however. 
from the context that this description does not include, or that the procedure does 
not apply to mental ailments which, though needing treatment, do not require the 
surrender of the patient’s liberty. For we read that the next following provisions 
should be applicable to persons desiring treatment as “ voluntary boarders ”"—a 
technical term implying a temporary surrender of liberty. It is highly important, 
from the professional standpoint, that this should be the true interpretation, and 
that it is not intended to compel all sufferers from minor mental ailments needing 
treatment to come under the procedure here outlined. “ Voluntary boarders,” who, 
as is proposed, may be received in any institution under the Act—a general hospital, 
a nursing home, or in single care—will be required to conform to a formal procedure 
and will be notified to the Board of Control which shall have the duty of visiting 
them ; for those who surrender their liberty this is a proper provision, but for a large 
group of patients such procedure is unnecessary and unsuitable, and apparently they 
are not intended to come under this procedure, and rightly so. The distinction 
between the two classes depends upon whether their liberty is surrendered, or has 
to be infringed, or not. With this proviso the proposals for voluntary boarders seem 
to be satisfactory and to provide a much desired reform. Moreover, so far as they 
go, they provide for treatment without certification, and doubtless a very large 
proportion of admissions will fall under this head. 
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However, in the section dealing with the involuntary case, it is proposed that 
patients in this class “ where there is prospect of recovery in a short time should be 
placed under care and treatment without recourse to full certification.” It is recom- 
mended that this should be done by Provisional Treatment Order; presumably with 
the intention of removing the acutely felt stigma of certification, and so to make 
treatment for this class of case more welcome. What does the public understand by 
certification? The Commission recognizes that the “term is in common parlance 
used to refer compendiously to the whole procedure of a reception order made by a 
magistrate who has before him one or two certificates signed by medical practitioners, 
and not in its stricter and more limited sense,’ and frequently so uses it in the 
Report. To what aspect then of certification is it that the patients and their friends 
object, and whence comes the stigma? This is not easy to answer, but the usage 
adopted by the Commission itself indicates that it is not the medical opinion or 
diagnosis, but the whole procedure which invests the medical certificate with the 
forms of law, and which introduces the judicial representative, that makes it 
obnoxious. The man in the street associates the judiciary with the penal law rather 
than with the protection of the individual, and no doubt this gives an unpleasant 
flavour to the procedure. A recent experience of my own illustrates this :—A parent 
strongly objected to his child being “ placed under certificates.’ It became clear 
that he objected to the legal formalities, for though he had taken the form for certificate 
to his doctor and had it signed, he would not allow it to be used. Again, a German 
doctor, writing about the working of our law in view of proposed legislation in 
Germany, could not understand the apparent introduction of the penal aspect into 
the remedial procedure. 

How does the Provisional Treatment Order, as proposed by the Commission, 
meet such objections on the part of the public? The procedure has to be initiated 
by petition to a judicial authority, accompanied by particulars, and by a single 
medical recommendation, the petition concluding with a statement that the 
patient’s mental condition is such that it is ‘* expedient for his welfare or the safety 
of the public that he should be detained under observation, care and treatment.” 
If such is to be the procedure adopted to avoid the necessity for full certification 
and to encourage friends of patients to place them under treatment at an early stage, 
it seems unlikely that the hopes that have been raised will be realized. How does 
this differ from the present formality of certification? It bases the procedure on 
the signature of one doctor instead of two. This adds to the doctor’s risks of 
subsequent dispute, but it does not diminish the objections, as the double medical 
opinion is not the point objected to. 

The duty of the Justice in the matter is accentuated and elaborated. The 
judicial authority has to see the patient, preferably in his own home, and, whenever 
possible, his relatives, and in cases of doubt confer with the practitioner who made 
the recommendation; for these duties he is allowed seven days. If he is satisfied 
he may authorize detention for one month, after the expiration of which he has to be 
called in again to make a renewal order for a further five months. 

This is in essence the repellent procedure which has in the past prevented patients 
from getting the early treatment which they need and which in the case of physica! 
ailments they get without difficulty. Such a procedure is in no way calculated to 
approximate the treatment of mental to that of physical disorders. 

It is true that the doctor’s signature is attached to a “ recommendation ” instead 
of to a ‘certificate,’ but, in view of what has been said about the popular attitude 
towards certification, can it be supposed that styling the certificate a recom- 
mendation” will allay these objections? Nor does it seem reasonable to hope that 
the Provisional Order will be more acceptable merely because it is limited to a month 
and is “ provisional.” 
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We are therefore led to conclude that this procedure will not be substantially 
different in its effect from full certification as at present understood ; it will therefore 
carry with it the same objections and so is unlikely to succeed in removing the stigma 
of certification. 

The apparent failure of the Commissioners to bring their proposals into harmony 
with the principles and objects they have laid down, is explained by paragraph 107 (1) 
of the Report. After referring to the proposal that with an incipient or non-volitional 
case likely to recover quickly without recourse to certification, the detention warrant 
should be made without the aid of a magistrate, they state: “If we were free to 
consider exclusively the medical treatment of the patient we should have little 
hesitation in accepting this suggestion. But it is a principle of English law that the 
liberty of the subject may not be infringed without the intervention of some judicial 
authority, and we doubt whether public opinion is ready to countenance a departure 
from it, . . . and we have come to the conclusion, though not without reluctance, 
that the provisional treatment order should be made by a magistrate.” 

Surely a Royal Commission should attempt to guide public opinion rather than 
defer to its prejudices. A principle that is infringed even now in certain cases, that 
it is proposed to infringe again, that only thirty-five years ago had been infringed 
regularly for many years, cannot be of such a character as to tie our hands for ever 
if reason can be shown for altering it and adopting a more reasonable or practicable 
principle. 

Under the present Lunacy Laws the following departures from this principle may 
be found :— 

(1) A lunatic may be detained in a workhouse for not more than fourteen days 
on the certificate of the medical officer of the workhouse. 

(2) A relieving officer is empowered, if satisfied that it is necessary for the public 
safety or for the welfare of the patient, to remove him to the workhouse, where he 
may be detained for three days. 

(3) By the accumulation of periods under different sections of the Act as much 
as twenty-three days may elapse before a justice is called upon to make a summary 
reception order. 

It is not suggested that abuses have occurred owing to these extra-judicial 
periods of detention. There are effective safeguards which render abuses extremely 
unlikely. 

(4) There is a period of seven days of extra-judicial detention under the 
existing Urgency Order; a similar period is proposed under the Emergency Order 
recommended by the Royal Commission. 

(5) Prior to 1890 the reception order with powers of detention was made by a 
relative of a patient on two medical certificates without any judicial order. 

A principle admitting such exceptions either is imperfectly valid, or has been 
wrongly stated, or has been modified by practice and hence needs restatement. 

In Scotland also this principle has been departed from, and, as Professor 
Robertson tells us, without evil results or abuses. The Report states that the 
Commission was not unmoved by Professor Robertson’s evidence on this question. 
They point out that the Scottish provision for treating uncertificated cases under 
private care affords an “ interesting precedent,’ and that this provision allows greater 
latitude than anything in English law. 

It is noteworthy that during the debate on the Mental Treatment Bill in the 
House of Lords in 1923 Lord Buckmaster criticized that measure in these words : 
“T think that under proper safeguards and with proper control there ought to be 
greater power given than is given by this Bill for the treatment of these cases. 
After all, if persons are suffering from infectious disease you have power to take them 
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away and isolate them in the interests of the general welfare of the community. I 
cannot help thinking that somewhat similar power might be given here.” 

Lord Russell, in the same debate, said: “I share the views of the noble and 
learned Lord below me that these provisions really are very largely nullified by the 


forty-eight hours’ notice under Clause 5 . . . it is perfectly true that people in this 
early stage are very often impatient of restraint, and if they are to have liberty 
to discharge themselves . . . it seems to me that the benefits of the treatment 


will be very largely lost. No doubt the policy of the framers of the Bill was 
dictated by fear of that very large and uninformed public opinion—which still thinks 
you are apt to throw people into dungeons filled with straw when you commit them 
to lunatie asylums—but I think it would be well to make some effort to inform public 
opinion a little more on the matter.” 

The Clause to which these criticisms referred provided that any person received 
under that Bill into any institution as a boarder, on the recommendation of two 
medical practitioners, may at any time leave the institution upon giving seventy-two 
hours’ notice, In agreeing that this proposal tended to destroy the utility of the 
Act, can it be doubted that these critics were prepared in principle to concede 
the right of further detention without certification if deemed necessary for 
treatment ? 

The Mental Treatment Bill proposed that recommendations for treatment of non- 
volitional cases should be signed ezther by a Justice of the Peace, or by a Minister of 
Religion, again threatening departure from what is now said to be an inviolable 
principle. 

Here we find two lawyers of acknowledged pre-eminence, each of that school of 
political thought which claims to have special regard for liberty of the individual, 
prepared to go further than the proposals of the Mental Treatment Bill without 


recourse to the formal certification required by the Lunacy Acts, but, as Lord 
Buckmaster said, under proper safeguards. 
It is freely admitted that safeguards are necessary. The unsatisfactory form of 


the proposals offered by the Report is the result of assuming that the only proper | 
safeguard is the judicial authority, and of holding his intervention before treat- 
ment to be a vital and universal principle, whereas, as has been shown, this is far 
from being the case. 

Careful consideration is needed as to the available safeguards, which are the most 
efficient and which are least likely to prevent successful working of the law. The 
Commission states: “ consistently with the existence of adequate safeguards the 
intervention of the law should be as unobtrusive as possible.”’” The one safeguard 
which tends to be to some extent illusory in practice, is the intervention of the 
Justice; for the judicial authority is the one party to the procedure on whom 
apparently no real responsibility falls. He is immune from attacks on his conduct ; 
yet the evidence shows that his share in the process was subjected to considerable 
criticism by the Commission, perhaps more than that of any other party. The Report 
states: “those on whom these duties fall must differ widely in experience and 
capacity ; some may be unsuited to perform the duties assigned to them ; a recently 
ippointed Justice may be entirely without experience in these matters ; others may 
perform them as a matter of routine. The methods pursued by the magistrate vary 
‘considerably, and this qualifies the extent to which the intervention of the Justice in 
iny particular case can be regarded as an independent safeguard.” One witness, 
sxxperienced in public affairs, doubted the value of the intervention of a magistrate 
ind the Commission holds the value of his intervention to depend ultimately on the 
methods of the individual. Some magisterial witnesses had never differed from the 
conclusions in the medical certificate. 
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The real safeguards have been the vigilance and experience of the Board of 
Control with its machinery of reports on admission, examination of documents, 
inspection and personal examination, and the trustworthy and responsible way in 
which the medical work has been done. 

The Royal Commission has vindicated the Board of Control in face of criticism 
that has been levelled at it. “The Commission is satisfied that the criticism is to a 
large extent ill-informed ; they were impressed with the care and thoroughness with 
which the work is done and the wide scope of their activities and their vigilance.” 
Further, they propose to entrust the Board with new powers and duties, and advise 
an increase of staff. It may be claimed that the Board provides the most efficient 
safeguard, especially if strengthened as proposed. Since the report Lord Russell is 
reported to have said: “If the judicial authority could be dispensed with, things 
would no doubt go on perfectly well; the real safeguard for patients in England was 
the Board of Control, which consisted of well-informed people with ample powers and 
opportunities of inspection and control, who could perfectly well put an end to any 
improper detention. They were really of much more use than any judicial authority.” 

If the Justice is to be brought into Provisional Order procedure it would surely 
be better if it were only at the request of the patient, as an appeal, should he 
consider detention not justified. This would introduce the Justice in special cases 
only ; naturally he would then do his duty very thoroughly, but he should be required 
to callin medical testimony. His function would then be more clearly defined and his 
decision, having been invited by the patient, would be a judgment on the merits of 
the case. 

The Report rightly urges that the Medical Superintendent of a Mental Hospital 
should be relieved as far as possible from administrative work so that he may devote 
himself to treatment, and so that certification procedure should be simplified. 
Although certain recommendations contribute to the attainment of these ends, the 
administrative work of medical superintendents in connexion with the Provisional 
Order would be much increased. The usual reports on admission would be necessary 

- and in most cases also the renewal order at the end of a month, involving not only 
medical reports but a visit from the judicial authority who made the order. After 
six months a full reception order might be necessary, requiring another judicial 
visit and two medical certificates, for which purpose the Justice would have to see 
the patient and the Medical Superintendent also if he had signed one of the 
certificates. As many involuntary patients would presumably be admitted under 
this procedure, the work involved, for both the Medical Superintendent and the 
Justice, would be very heavy, and it is difficult to see how Justices could devote the 
necessary time to the work, especially if it is elaborated by conferences with doctors, 
visits to patients in their homes and interviews with patients’ relatives. In a large 
hospital the Justice would be in constant attendance. The choice among four 
procedures proposed in the Report is likely to be perplexing. 

It is easier to point out defects than to suggest a scheme which shall both avoid 
the objections and be practicable. But the sympathetic attitude of the Commission 
encourages the author to put forward a proposal which, while not being inconsistent 
with the principles laid down, would go beyond the recommendations of the Report 
in the hope of making them more effective and simpler in operation. 

Patients requiring mental treatment involving restraint (except those found 
wandering at large, for whom some modification would be necessary) might in the 
first instance be dealt with either by:—(1) A voluntary application for treatment, 
or by (2) a preliminary authorization for treatment. The procedure under the 
first alternative would in the main follow that proposed in the Report, and need 
not be considered further. In regard to the second alternative, the preliminary 
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“authorization for treatment’’ should be made by a relative, friend, or public official, 
as proposed in the Report under Emergency Procedure. This would apply to all 
involuntary patients as defined in the Report. 

It is clear that if full certification is to be avoided, as the Commission hopes, the 
undesirable result will be that very many acute cases will be dealt with under 
the Emergency Procedure, as the Provisional Treatment Order will involve lengthy 
delays highly inappropriate to the handling of such cases. The proposed authorization 
should be supported by two medical opinions that the patient requires treatment for 
his mental condition in a place recognized for the purpose, and the admission of the 
patient should be reported to the Board of Control within seven days. The patient 
should have the right to call in a Justice if he considers he should not be under 
treatment. If the Justice decides, after medical advice, that the patient should 
continue under treatment, he would make an order. 

Authorization for treatment, including such restraint of liberty as is essential, 
should admit only to those places contemplated under the Provisional Treatment 
Order, should be valid for fourteen days but capable of extension for six months or a 
year, or further periods, by a continuing or supplementary authorization; during 
such time all the safeguards provided for patients in such places would be in operation. 
If the friends and relatives consider some more formal Detention Order to be 
necessary, they should be able to take advantage of the full procedure of certification 
at either the beginning or the end of any term covered by the authorization. 

There are some obvious advantages of such a procedure :— 

(1) It really removes need for certification where it is objected to, without losing 
the real safeguards against abuse, whereas the Provisional Treatment Order 
maintains the deterrent features while weakening the real safeguards by dropping one 
medical certificate. 

(2) It stresses primarily the need for treatment, rather than the need for detention. 

(3) 1t does not complicate and confuse procedure by a hopeless attempt to 
classify cases for this purpose by prognosis, a matter of no real significance, for the 
essential is that the patient needs prompt treatment. Nor is it of any significance 
to seek to differentiate the procedure according to the acuteness of the attack. An 
attack with acute symptoms urgently needing prompt treatment may be quite short- 
lived, and vice versa. 

(4) If the case will not recover soon, no harm is done ; but it would be a hardship 
for both doctor and patient if a bad prognosis were a condition of full certification 
under the Report’s proposals. 

(5) Whatever the procedure, the treatment will be adjusted to the needs of the 
patient and will not be determined by the procedure of admission. 

Should the case be so dangerously urgent as to call for instant admission, and 
there is no time to get two medical opinions before admission, the first doctor called 
in should state this and a second medical opinion should be obtained immediately 
after admission. 

Should a “ voluntary boarder” cease to have volition, his treatment could be 
continued under such an authorization. This should meet Lord Buckmaster’s and 
Lord Russell’s criticisms, which are as valid for the present voluntary boarder 
proposal as for those of the Mental Treatment Bill. 

It is clear that this proposal is only an extension of the procedure of the present 
Urgency Order or the proposed Emergency Order by making its duration fourteen 
instead of seven days, so it cannot be that any vital principle of law or public policy 
is contravened; if the extended period is granted the patient may in many cases be 
discharged without need of authorization for further treatment, thus benefiting both 
the patient and his friends and saving much administrative work. 
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As has been pointed out, under Sections 14, 20 and 24 of the Lunacy Acts, detention 
is now allowed for fourteen days with the possibility of extension to as much as 
twenty-three days before a Justice is called in, and statistics indicate that about 
15 per cent. of the cases so dealt with recover within the fourteen days, and, without 
abuse occurring, have under the present practice escaped certification. It is doubtful 
if 5 per cent. would recover within the first seven days, for it is mainly in the later 
part of the probationary period of fourteen days that recoveries occur. It is likely 
that under the procedure advocated by the Report this observation and probation 
for fourteen days without certification will disappear and its advantages be lost. At 
the end of the fourteen days the authorization would be continued after opportunity 
for skilled observation. 

These suggestions are an attempt, by development of existing facilities, to give 
reality to the desire of the Commission that certification should be the last resort 
and not a necessary preliminary to treatment. They tend to increase the responsi- 
bility of the friend, relative, or official, who authorizes treatment, and here something 
like a family council might be valuable for dividing the responsibility where 
necessary. 

It is natural, in view of the risks to which medical practitioners are exposed in 
connexion with mental treatment and especially certification, that resh proposals 
should be carefully canvassed from this point of view. 

It would seem that the present function of the Justice in the procedure affords 
no protection to the certifying doctor, hence the elimination of the Justice from the 
procedure suggested would not add to his risks. On the contrary it would place 
responsibility on the relative, friend or official who gave the authorization, who 
would be exposed to attack in a way that the Justice is not, and this would to that 
extent relieve the doctor of his burden. If authorization were sanctioned by a family 
council the risk of an action at law could probably be ruled out. 

But we have to consider not merely the risks of the doctor under these proposals 
but the whole question of the legal position of the doctor who does anything in 
pursuance of the Act, and under any future amending Act. 

The consensus of opinion on the gravity and injustice of the risks to practitioners 
is remarkable, and this is no doubt due to the fact that, if the present situation 
continues, doctors will more and more often refuse to expose themselves to the risks 
involved in the signing of certificates. If this happened the machinery provided by 
the law would cease to operate. 

The necessity for the proper protection of the doctor who undertakes the difficult 
and responsible duties required by the Lunacy Act is universally admitted. It was 
recognized by Parliament when it introduced the Section into the Act of 1890 
purporting to afford such protection, however futile that may have proved. 

It has been clearly reaffirmed in the Report of the Royal Commission. Having 
noted that “the complete co-operation of the medical profession is vital to the 
proper administration of the Lunacy code” and “ the increasing hesitation and 
reluctance of medical practitioners to be concerned in the certification of lunatics,” 
the Report goes on to say that * unless some relief is found for the situation without 
delay a breakdown of the system is inevitable.”’ 

Both on the Bench and privately Judges have urged further protection. In 
judgment on the Dill case Mr. Justice McCardie said: “ A number of medical men, 
who had acted in perfect good faith, had been exposed to the most prolonged, 
harassing and costly litigation on the allegation that they had acted without 
reasonable care in a matter which was the most difficult, delicate and indefinite in 
the whole range of medical practice. It might well be that as the result of past 
litigation many doctors had refused and would refuse to take any part whatever in 
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he work of certification because of the perils and anxieties of litigation which might 
ollow. Perhaps some further protective legislation was needed.” 

Recently Lord Justice Sargent is reported to have said much the same, adding 
that at present the risks doctors run are too great.”’ 

The Times strongly emphasized the need for immediate additional protection. 
We may, therefore, confidently look for public support in claiming further protection. 

It should be remembered that risks threaten not only in the original certification, 
but that they may attach to anything done in pursuance of the Act, and the 
protection sought should cover all such actions. 

The Report of the Royal Commission states: “It is not fair to ask doctors to 
perform their essential part under the menace of litigation, which even if successful 
may spell financial or professional ruin,” and recommends “that the law should be so 
amended as to provide that any person in the bona fide discharge of his duties under 
the Act shall not be liable to civil or criminal proceedings unless he has acted in bad 
faith or without reasonable care, and that any proceedings taken against such a person 
shall be stayed upon a summary application to the High Court or a Judge in Chambers, 
unless the Court or Judge is satisfied that there is substantial ground for alleging that 
such act was done in bad faith or without reasonable care.” 

Such an amendment would transfer the onus of proof from defendant to plaintiff, 
and might possibly improve matters. In such cases the plaintiff, applying to the 
Judge in Chambers for permission to proceed with the action, may adduce medical 
testimony which the Judge might not be able to estimate at its proper value unless 
he had the assistance of a competent, impartial medical assessor. Without the 
protection of such independent medical criticism, there would still be a danger 
of actions being allowed which should have been quashed. With this addition the 
proposal seems to give substantial protection, although this is not universally agreed. 

It was urged before the Commission that as the detention order is made by 
a judicial authority on evidence supplied by the doctor in his certificate, the doctor 
should be granted the privileges accorded to witnesses in a Court of Law. This 
view, however, is open to the serious objection that, although the Justice acts 
judicially in making the order, he does not in fact hold a court nor is the doctor's 
certificate subject to the rules of evidence; in particular its author cannot be cross- 
examined in a court where witnesses are confronted in the presence of a Judge. 
Some supporters of this claim even go so far as to advocate the hearing of the question 
hefore a properly constituted court. While this would relieve the doctor of all risk, 
t would make the proceeding a legal and not a medical one. Moreover, it would 
ufford no protection to medical officers of institutions making reports, etc., in 
pursuance of the Act, and further amendment of the law would therefore be necessary. 
\ formal legal investigation would hardly accord with the ideals of psychiatry, and 

he Royal Commission itself regards this procedure as undesirable. 

But there are some among us who, while not approving of a court for deciding 

on the treatment of the insane, welcome the proposal that the responsibility of the 
Justice should be made more real by bringing him on the scene as soon as possible, 
nd by arranging his duties so that in fact he exercises his full judicial functions. 
Having seen the certified patient and the official documents, and having taken the 
necessary evidence he pronounces his decision. In this way it is hoped to relieve 
he doctor of danger. 

This takes little account of the welfare of the patient, the wishes of his friends, 

r the convenience or professional ideals of the doctor, and incidentally rules out all 
attempts to get rid of certification as commonly understood. 

The Commission, after long and sympathetic discussion, found that this proposal 
vould provide the “highest possible privilege, involving complete immunity, even 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


10 Langdon-Down: Psychiatry and the Report of Royal Commission 


for a medical practitioner who gave a certificate negligently or in bad faith, and 
that in their view the provision of absolute privilege could not be defended.” 

The medical witnesses were naturally unwilling to repudiate the duty of working 
in good faith and with reasonable care. 

Since the Commission’s report, however, new light has been shed upon the 
matter by the judgment of Mr. Justice McCardie in de Freville v. Dill. It was urged 
that Dr. Dill owed no “ duty of care” to the patient he had certified, because he 
had never contracted with her, nor did she consent to his acting as her medical 
adviser. The question “was of great importance, as it stood on the threshold of 
such actions. It was, therefore, singular that it had not received express and clear 
decision from the final appellate tribunal. It would have been Cesirable long ago 
to pronounce the exact cause of action in such cases. Guided by numerous 
judgments and judicial dicta he felt himself bound to hold that the doctor owed the 
patient the duty of reasonable care. Further, he said that if he had been freed from 
authority he would have thought that the effective cause of the detention was the 
order of the Justice of the Peace and not the certificate of Dr. Dill. The balance of 
authority, however, in cases cited led him to hold that the doctor's certificate must 
be taken to be the cause of the detention. He hoped that before long the House of 
Lords would give a clear and final decision both on the question of the duty of care 
and also on the question whether the doctor’s certificate was the cause of the 
detention.” 

A Judge of the High Court here suggests that the law as at present interpreted 
might properly be reversed, so as to lay down in these cases that, although the 
doctor owes a duty of care in a general medical sense, yet from the legal point 
of view he is entitled to claim that he owes the duty not to the patient, but to the 
person who called him in to examine and certify the patient, in which case the patient 
has no ground of action. This would, no doubt, dispose of the majority of actions 
raised by persons who have been certified, and would at once give substantial pro- 
tection against the litigious vagaries of such people, which is needed if doctors are to 
pursue their work in peace and safety, ‘‘ without granting absolute privilege.” 

Moreover, if Mr. Justice McCardie is right, the cause of detention would not be 
the doctor’s certificate but the Justice’s order, or the relatives’ order in an Urgency 
Order, or on an authorization for treatment under the proposals here outlined, whoever 
gave it; and the action, if any, would be against them and not against the doctor. 
If this position were established the doctor would be reasonably secure, especially if 
8. 330 of the Act were also amended. 

But this is poor comfort to doctors dealing with patients to-day, for as the law 
stands we are governed, not by Mr. Justice McCardie’s personal views, but by his 
official judgment, and until this is reversed by an Appeal to the House of Lords, 
the trouble and expense of which are almost prohibitive, the doctor’s position is 
both hazardous and unsatisfactory. 

Pending the decision of the highest court as to what the law really is and the 
amendment of the protective section of the Lunacy Act, it behoves the medical 
practitioner who signs certificates to take all possible precautions. In his certificate 
he can give evidence of his care, and he should keep full notes of his examination, 
visit, etc. He may also protect himself financially by insurance through one of the 
Medical Defence Societies. 

But we have a right to claim, in doing a public duty for the good of the State, 
that if the law is being wrongly interpreted, it should without delay be made clear, 
just and unequivocal. 

This question should be decided forthwith, if necessary by a panel of Judges 
appointed by the House of Lords, as once before in regard to the McNaghten case. 
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There are many features in the Report which command the admiration and 
approval of professional opinion, the enumeration and commendation of which would 
be monotonous. One may refer to the summary of the present Lunacy Law. 
But it is nevertheless necessary to focus attention on those proposals which seem 
inadequate, uncertain or open to criticism. Hence I have concentrated my remarks 
upon the need for protection of the doctor, for clear statement of the boundary line 
between treatment within and without the provisions of the law; and, most 
important of all, for early treatment of involuntary patients without certification. 

These problems are inter-related. The law will not be transgressed when the 
needs of the public are satisfied within its provisions; and the desire to protect the 
doctor by emphasizing the function of the magistrate may conflict with the main 
object of freeing mental treatment from unnecessary obstacles. 

These matters are of great importance to psychiatrists, and the future of the 
science in this country hangs on their wise solution. 

I am confident that those in authority are anxious to afford due protection to the 
doctor ; probably they also desire to solve the vexed problem of legitimate treatment 
outside the law, and I hope that when the Government realize that the Commission’s 
proposals fail to give effect to the principles and ideals expressed in its Report, owing 
to the idea that one particular element in lunacy administration is unalterable, they 
will have the courage, as they have the power, to go beyond the halting attitude of 
the proposals and give effect to the progressive spirit which otherwise pervades the 
Report, and that if they do this Parliament will abandon prejudices and support 
courageous and broadminded policy. 
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CASES. 
Fibrocystic Disease of the Femora. 


By Ceci P. G. WAKELEY, F.R.C.S. 
C. P., AGED 32, physician. 
Complainis.—Frequent fractures and deformity of femora. 
History.—Up to 10 years of age enjoyed good health. 
At 10 years of age had fracture right femur, from slight provocation, at junction 
of upper and middle thirds of femur. There was good union in six weeks. 

















Fic. 1.—Right hip. 


Immediately following this, on an attempt to get out of bed, suffered a green-stick 

fracture of left femur, at junction of upper and middle thirds, by merely throwing 

weight of body on leg. Good union in eight weeks with angular deformity. Was 
D—Cr 1 
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able to walk after this without support or use of crutches, and was quite active. At 
12 years of age had fracture of left femur in same region, by slight provocation. 
Good union in eight weeks. In three months was able to walk without support. 
Two years later, at 14, another fracture, with slight provocation and at same region. 
Union good after ten weeks, but deformity marked. 

Three years later (at 17) it was noticed that deformity was increased in left leg, 
and that there was a marked coxa vara of right hip. X-rays revealed in left femur a 
cyst about the size of a small hen’s egg. An osteotomy was performed, and the 

















Fic. 2.—Left hip, 


wall of the cyst scraped. The fluid in cyst was of darkish colour, and there was no 
growth on culture. 

The following year, an osteotomy of right femur at level of trochanter was 
performed to correct coxa vara. 

In same year, wedge-shaped piece of bone removed from left femur to correct 
deformity. It was remarked that the bone was soft enough to be chipped off easily 
with scissors. These last three occasions required three months each before good 
union was obtained. From this time on, however, it was impossible to put entire 
weight on left leg, due to tendency to bend. Another fracture in same region of left 
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femur occurred at age of 25—through accident. After five months there was poor 
union and a weight-bearing caliper was found necessary. 

At 29 years of age underwent osteotomy of right femur at level of trochanter, to 
correct coxa vara which had re-oceurred. Following this operation a streptococcal 
osteomyelitis ensued, which cleared up completely within three months. A good union 
was obtained after eight months, but a weight-bearing caliper was found necessary. 

At present there is well-marked fibrocystic disease of the upper end of the 
femora, and the patient has to use crutches, as well as a walking caliper splint on 
each leg. 

The actual condition of the bone seems to vary, as shown by skiagrams taken 
during the last two years. At the last osteotomy streptococci were recovered from 
the bone, and a culture from these was made and injected. Following this, some of 
the cysts in one leg appeared to clear up and consolidate. Whether that was due to 
to the vaccine, or to protein shock, it is impossible to say. But the behaviour 
confirms the belief that fibrocystic disease is of inflammatory nature, rather than a 
new bone tumour formation. 


Discussion.—Sir HERBERT WATERHOUSE (President) said that this was one of the most 
interesting cases of fibrocystic disease which he remembered seeing. He was astonished by 
the great amount of fibrocystic disease found in the ilium, yet no enlargement of the ilium 
was evident to the examining finger. The pathology of fibrocystic disease was not as yet 
determined. He believed that the condition was of inflammatory origin, not neoplastic. 
This case, and the others which he had seen, showed that there was a thick, firm development 
of new bone after a fracture. The bone in this patient seemed as dense, or it might even be 
denser, than that which occurred after an ordinary fracture. 


Mr. E. G. SLESINGER said that in the literature of this condition all the cases of fibro- 
cystic disease with large cysts were in the upper limb, only the lower limb being the seat of 
the disease with microscopic cysts. The reason was that owing to the greater weight to be 
borne by the lower limb, fracture occurred before large cysts had had time to form. In the 
upper limb, which had not to stand this strain, the cysts proceeded to a large size before anything 
in the nature of an accident happened. He, too, thought that the disease was of inflammatory 
origin. 


Dr. KINGSTON BARTON said that the general trend of opinion on these cases was that it 
was wiser not to be in a hurry to operate. 


Dr. F. PARKES WEBER said he thought the case was one of Recklinghausen’s 
“ generalized” fibrocystic disease of bones (osteitis fibrosa), although the upper limbs were 
not yet involved. In 1922 he (Dr. Weber) had seen a medical man, aged 52 years, similarly 
but more severely affected, and who was not aware that he had had any bone disease in 
childhood excepting bad rickets. 


Mr. St. J. D. BUXTON said this case differed considerably from those cases in children in 
which there were a number of small cysts. This type of fibrocystic disease tended 
to progress for years, whereas the second type did not. These cases usually came to notice 
because of a fracture. He himself had shown two instances, both in the humerus, and both 
had cysts with fractures. In one the diseased area was removed by operation and fourteen 
months afterwards there was scarcely any cystic condition. The other fractured through the 
cyst, the area affected being 24 in. long. He did not operate on this case, but splinted it, and 
now, a year later, the cystic condition was about a fourth of its size at the date of the 
fracture. It seemed as if the condition arose from the osteoblasts and osteoclasts failing in 
their due function, the osteoclasts being too active, so that the bone was absorbed. In cases 
like the present the cysts were of greater extent than in the cases in children. In the child 
the cysts were little larger than a pea, perhaps occasionally there might be seen cysts the 
size of a marble, but there were none larger. 

It was unfortunate that the same name had been given to both conditions, as he felt that 
the present case was not necessarily of the same pathology and had a resemblance to 
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inollities ossium. He did not agree that these conditions were inflammatory, unless the 
word was used in its original sense. The name osteitis fibrosa was now being gradually used 
less and less in this country. Fibrocystic disease was a generalized term, in which 
many conditions were included. 

Mr. WAKELEY (in reply) said that giving this condition the name of von Recklinghausen’s 
disease was somewhat of a quibble. He looked upon it rather as inflammatory than anything 
else. To what did Mr. Buxton think it was due if it was not inflammatory? If it was a new 
growth occurring in the femora and the pelvis, surely the hip-joints would have been further 
affected. He thought the condition had become more or less stabilized in the present case 
and that the prognosis was good. 


Tumour of Trapezius. 
By P. H. Mircuiner, M.S., F.R.C.S. 


R. S., MALE, aged 56. A healthy, well-nourished man, by occupation an engine 
driver, with a month’s history of a gradually increasing tumour in the right trapezius 
muscle. 

Past History.—The man has always been healthy. In 1919, in consequence of 
his daughter’s illness, he had a Wassermann test, but it was negative; infection of 
a specific nature was, however, present on his wife's side of the family. 

History of Present Illness ——About a month ago he noticed his right brace galled 
his shoulder and found a lump above the clavicle. This has slowly increased in size 
and is now rather tender to the touch. 

Present Condition.—The patient, though obese, is quite healthy, except for the 
tumour. 

In the right trapezius, and apparently adherent to the clavicle and subjacent 
muscles, is a hard ovoid mass about the size of a pigeon’s egg. The tumour has ill- 
defined edges and is fixed in the muscle, though the superjacent skin is mobile and 
normal in appearance. There is no translucency, 

X-rays show no abnormality in the bones or chest. 

November 5, 1927.—Wassermann reaction negative. 

The tumour appeared to be a fibro-sarcoma. 

I still think it is sarcoma, though I would now wish to withdraw the prefix 
 fibro-.”’ I do not know whether it is because of the handling it has received or due 
to the X-rays, but it has altered in appearance recently and become fluctuant. 


Discussion.—Mr. A. P. BERTWISTLE said that as a negative Wassermann did not exclude 
gumma, he would suggest that diagnosis. 


The PRESIDENT believed the condition to be inflammatory, like a hematoma which was 
mildly infected, forming an abscess. 


Dr. KINGSTON BARTON thought there was an aberrant bursa, which had suppurated. 


Mr. MITCHINER (in reply), said he proposed to make an incision into the tumour and 
examine the fluid that came away. He did not think it was a bursa, because when first seen by 
him it was apparently situated in the muscle, and he questioned whether it was in the trapezius, 
or in a muscle deep to the trapezuis. He too had thought of the possibility of its being a 
gumma despite the negative Wassermann. 


Postscript.—At operation the tumour proved to be a Morant Baker’s cyst, which 
had arisen in connexion with rheumatoid arthritis of the acromio-clavicular joint and 
had travelled in deep to the trapezius.—P. H. M. 
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Erythromelalgia Secondary to Arterio-sclerosis. 
By D. C. Hare, C.B.E., M.D. 


Mrs. K., aged 60. English parentage. 

Complaint.—Intense pain with redness and swelling of the extremities. 

History.—Onset about three years ago, much worse last six months. First seen 
for present trouble in April, 1927. Very slightly improved by admission to hospital 
for two months, worse since. 

At first trouble in feet and legs. Weakness in walking and tired; aching but no 
sharp pain. Eighteen months ago left foot began to swell and be painful. At first 
rest definitely relieved both pain and swelling. Now these are persistent and there 
is no relief on going to bed and raising feet. The feet feel sore as.if the flesh was 
being burned and pains are especially severe in the heels. 

Walking causes great pain in the calf muscles. This comes on like cramp after 
a very short effort. Cramp-like pains also come on at night and make the patient 
get up from bed. The hands swell, especially the right hand. Both wrists are 
painful; the fingers are sometimes red and hot and sometimes white and cold, with 
deep cyanosis of the tips. The pain is not increased by heat, but cold water is 
intolerable and does not relieve. No throbbing pain is complained of. 

Local Condition.—The dorsum of each foot and the backs of the legs are 
cedematous and pit on pressure. The skin is normal in texture and the nails show 
no changes. The colour of the cedematous parts is generally bright red and the 
surface temperature is raised. Sometimes there is a patchy cyanosis. There is no 
tenderness or increase of pain on pressure. Ordinary tactile and pain sense is very 
acute. The changes are more advanced on the left side, the left toes are deformed, 
crowded together and painful. The dorsalis pedis arteries are not felt. Active 
movements of the foot and ankle cause temporary blanching of the skin. The 
changes in the hands are similar in some respects, but the skin is thickened and there 
is only slight swelling of the right hand; the fingers are stiff. The forearms and 
hands are sometimes red, but more often cyanosed. The brachial and radial arteries 
pulsate well. 

General Condition.—Good general health, gaining weight recently. Completely 
deaf since an accident at 16 years. Lupus of the face at 30 years treated by light 
for six years and completely healed. 

Heart normal. Blood-pressure raised, 170 systolic, 96 diastolic. Serum 
Wassermann reaction negative. Nervous system apparently normal. X-ray 
examination shows no changes in bones or joints. 

Blood Examination.—Normal: Red blood-corpuscles, 5,320,000 per c.mm. ; 
hemoglobin, 82 per cent. ; white blood-corpuscles, 7,600 per c.mm. 

X-ray examination shows definite calcification along the line of the anterior tibial 
arteries more on the left than on the right side. 

The patient has shown that this condition is capable of a degree of remission 
which I had not thought possible, and the term “ erythromelalgia ’’ seems misapplied 
at present. The case is not one of primary erythromelalgia, as is described in younger 
people, and is unassociated with general organic vascular disease. The erythromelalgia 
here is secondary to advanced vascular disease—a senile arterio-sclerosis—as is 
evidenced by the symptons of claudication, the absence of perceptiple pulse in the 
dorsalis pedis arteries, and the raised blood-pressure. Other features, distinguishing 
the secondary from the primary form, are the absence of reaction to posture and the 
persistence of the attacks when the feet are raised, the failure to obtain relief by cold 
ind a preference for warm applications. There is certainly an element of vasomotor 
neurosis in this case, and it takes the form either of spasmodic vasoconstriction or of 
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vasodilatation. The latter feature has been a distressing and obstinate symptom. 
Fiery-red flushing of the left foot, with intense pain and cedema has been present 
whenever I have seen the patient since last May, and I have been unable to relieve 
her pain. Yesterday, however, for the first time, I found the heat gone and the 
cedema very slight. The patient attributes this improvement to antiphlogistine 
which I prescribed two weeks ago, but as her hands, which received no treatment, 
have also improved, some other factor must be involved in the remission. 

As regards causation, I have been much struck with the association, in some 
published cases, with a septic infection of the affected limb at some earlier date. 
Dr. Parkes Weber has recently drawn attention to an association with polycythemia, 
but this is not present in my case. 


Discussion.—Dr. D. EVAN BEDFORD said this was probably a case of arterial obstruction, 
and in most of these cases vasomotor phenomena were present at some stage. In most 
cases of thrombo-angiitis obliterans this chronic redness and cyanosis were fouad. 
Dr. Buerger called the condition “erythromelia”; this should not be confused with 
erythromelalgia, which was purely vasomotor in origin. 

Dr. F. PARKES WEBER said that it would be interesting to ascertain to what extent the 
arteries in the lower extremities were stenosed. Sometimes, even when the circulation 
was satisfactory, pulsation would not be felt with the finger over the dorsal arteries of the 
feet. He did not think that the symptoms in the hands were due to organic disease in the 
blood-vessels, and perhaps the symptoms in the feet were also independent of any possible 
organic changes in the arteries. The permeability of the arteries in the legs might be tested 
by Dr. Cawadias’s oscillometric method (Pachon’s oscillometer). 

Mr. A. P. BERTWISTLE said that the flexion of the little finger of the right hand suggested 
a cervical rib, which, on clinical examination, seemed to be present ; the subclavian artery was 
very prominent. An X-ray examination would clear this diagnosis. 

Might not the pain in the arm be due to a cervical rib? 


Acromegaly with Unilateral Paresis of Sixth and Seventh 
Cranial Nerves. 


By C. Worster-Drovucnat, M.D. 


F. A. W., AGED 32, complaining of headache, dizziness, double vision and facial 
paralysis. 

History.—On May 10, 1927, while working on a railway line, he slipped and fell, 
striking the back of his head. He was dazed for a short time, but did not lose 
consciousness ; he continued his work, but suffered: from headache for one day. 
Fourteen days later (May 24) he was suddenly seized during the morning with 
intense headache, giddiness and double vision; later in the day he _ noticed 
that the left side of his face was paralysed. Two days afterwards he vomited a few 
times. On definite inquiry, the patient thinks that his hands have become larger 
during the last few years. 

Physical Examination.—Head and face generally—especially the lower jaw- 
considerably larger than the average. Tongue also increased in size and slight 
separation of lower teeth. Hands typically acromegalic, being 4+ in. in width and 
84 in. in length, and he takes size 10 in boots. Slight degree of kyphosis. 

Pupils equal and react normally; optic dises and visual fields show no 
abnormality ; slight horizontal nystagmus to right; paresis of left external rectus 
(two months ago the paralysis of this muscle was complete, but it has since 
improved); some weakness of left masseter; left cornea somewhat insensitive as 
compared with right. 
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Left facial paralysis of lower neurone type; paresed facial muscles give a sub- 
normal reaction to faradism, but respond briskly to galvanism, kathode closing 
contraction being greater than anode closing contraction; other cranial nerves 
normal. The superficial and deep reflexes show no abnormality and coérdination 
is normal. 

Other systems show no abnormality. 

X-ray examination of the skull reveals marked changes in the sella turcica, the 
pituitary fossa being greatly enlarged and the bony margins indistinct. Wassermann 
reaction negative. Resting blood-sugar 0-087; curve following 50 gr. of glucose 
shows normal sugar tolerance. 

The patient only came under observation when the cranial nerve-palsies occurred, 
his acromegalic symptoms had apparently not attracted his attention. The electrical 
reactions of the facial muscles suggest that the prognosis of the facial palsy is good. 
This has been confirmed by the facts that the patient is now able to close the eye 
and that some degree of voluntary movement had returned at the angle of the 
mouth ; further, the external rectus paralysis has nearly recovered. 

Although occasionally the fifth and sixth nerves are involved in a large pituitary 
tumour, this can scarcely be said of the seventh nerve. It is suggested that 
some hemorrhage had occurred from the presumably soft tumour, and that this 
hemorrhage has involved the three paresed nerves. The hemorrhage has since 
become absorbed and the nerves are recovering. 

During the last week the patient has developed glycosuria and a further blood- 
sugar curve shows a distinctly diminished sugar tolerance. 

Discussion.—Dr. I’. R. B. ATKINSON said he did not think the paralysis of the sixth or seventh 
nerves had anything to do with the acromegaly in this case (although such conditions had been 
known), because this patient’s condition was improving. He suggested that the presence of 
glycosuria might be due to spread of the pituitary tumour to the paraventricular nucleus 
of the tuber cinereum, as had been found in a case of acromegaly. For that reason it had 
been thought there is a centre in this position governing the glycogenic function. 

Dr. KINGSTON BARTON said that during the past week an interesting brochure on this 
disease had been written by Dr. Leonard Mark, himself a sufferer from acromegaly. The first 
symptoms had begun in about his twenty-fourth year, and continued to increase for some 
twenty years. During the past fifteen years the condition had remained stationary, and in 
some of the many distressing symptoms that go with the condition, he had obtained a certain 
degree of relief. During all these years Dr. Mark had heroically shown how such a sufferer 
could be a useful member of Society. 

Dr. WORSTER-DROUGHT (in reply) said that he did not agree that the cranial nerve 
palsies were independent of the pituitary tumour. Several debatable problems had been 
raised concerning the physiology and pathology of the pituitary body; at present the 
physiology was rather in the melting-pot. Whether it was the hypothalamus or the 
pituitary gland itself influenced carbohydrate metabolism was a question still to be decided. 
Was not the probable explanation that the hypothalamus and pituitary were merely two 
portions of a complex neuroglandular mechanism ? 


Gumma of the Liver with Splenomegaly in a Child. 
By Dovucuias Firtu, M.D. 


R. F., FEMALE, aged 12 years, admitted to hospital October 11, 1927, with 
history of tender swelling in abdomen during previous month and persistent nausea ; 
had been under treatment for tuberculous adenitis (cervical) since 1925. 

On admission temperature 101° F., pulse 120, respiration 24; complexion muddy 
and pallid but no obvious jaundice ; abdomen somewhat resistant but moves well 
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26 Firth: Gumma of Liver ; Abrahams: Primary Arterial Fibrosis 


with respiration ; hard, irregular and slightly tender mass in epigastrium (probably an 
enlarged left lobe of liver) ; right lobe of liver enlarged, smooth edge felt two fingers’ 
breadth below the costal margin ; spleen enlarged to costal margin; heart, lungs 
and other symptoms normal. Wassermann reaction strongly positive ; blood-count, 
red cells 5,090,000 per c.mm.; leucocytes, 18,900 per c.mm. (polymorphonuclear 
neutrophiles, 73 per cent.); X-ray examination: left side of diaphragm not raised 
and movement free: no collapse of left lung; no evidence of subphrenic abscess ; 
abnormal density in left hypochondrium continuous with liver shadow. 

Treatment with iodide of potassium and mercury since October 21, 1927; 
temperature, previously up to 101 F. or 102° F. each evening, normal on October 25 
and complete freedom from pyrexia to date ; definite and progressive diminution in 
size of epigastric tumour and right lobe of liver ; splenic enlargement less obvious, its 
margin being felt only on deep inspiration. 

The gumma is now less than half the size it was when the patient was admitted, 
and the cervical adenitis so decidedly less that the glands are only just palpable. 

The Wassermann reaction of the patient’s mother is negative, that of the father 
has not been ascertained. 


Dr. F. PARKES WEBER referred to the disappearance of pyrexia in cases of tertiary 
syphilitic disease of the liver under antisyphilitic treatment. Such a case as the present 
afforded one of the most striking examples of therapeutic diagnosis. Before the commence- 
ment of antisyphilitic treatment the patient was sometimes wrongly thought to be malarial 
or as having chronic malignant endocarditis, typhoid fever, ete.’ 


Primary Arterial Fibrosis. 
By ADOLPHE ABRAHAMS, M.D. 


S. A. R., AGED 24, clerk, a champion long-distance cyclist. 

Four years ago was rejected for life insurance—according to his statement, on 
account of albuminuria—probably because of high blood-pressure. 

Present blood-pressure (in both arms) maximum systolic 185-200 mm., diastolic 
125-140 mm. Urine: specific gravity 1016, a trace of albumin, numerous hyaline, 
granular and a few epithelial casts; abundant oxalates. 

Urea concentration test shows unimpaired renal efficiency; 14 hours after 
administration of urea 80 c.c. of urine were passed containing 3-75 per cent. urea. 

Radiography of the arteries shows no evidence of calcification. 

Diameter of the heart from the extremity of the right auricle to the extremity of 
the left ventricle just over 13 em. which, having regard to the build of the patient, 
denotes slight enlargement. 

Wassermann reaction (blood) negative. No history of symptoms of any kind 
even after the most strenuous exercise. 

No evidence of familial hyperpiesis; one brother, aged 27, has a maximum 
systolic pressure of 125 mm., diastolic 45 mm. 

The points to which { would draw attention are :—First, the cause of the high 
blood-pressure in this young man. The most obvious suggestion is that the cause is 
long-distance cycling, but, though violent exercise causes a temporary high blood- 
pressure, an athlete’s pressure in intervals of rest is very low, even if the arteries be 
thickened. Secondly, in spite of the popular misconception, the heart of the healthy 
athlete is not hypertrophied, whereas this man has a hypertrophied heart. Is 
there here a renal cause for the high blood-pressure ? I have submitted the results 


1F, Parkes Weber, ‘‘ Tertiary Syphilitic Fever,” Lancet, London, 1907 (i), 728-731, 
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of the urinary examination to Professor McLean, and he says the blood-pressure is 
not of renal origin; he has seen several similar cases in which the condition of the 
urine was secondary to the high blood-pressure. 

What is the prognosis in this case? A practical question from the patient's 
point of view is that of exercise. Two or three medical men have countermanded 
exercise for him, except of a trivial character, and the patient would welcome a 
physician who would undertake the responsibility of permitting his long-distance 
cycling. 


Discussion.—Dr. G. A. SUTHERLAND said that the chief question was whether the 
condition was primarily arterial fibrosis. The man was now aged 24, and four years ago he 
had been rejected for life assurance, presumably because of the condition found to-day. He 
(the speaker) agreed as to the definite cardiac hypertrophy as shown by a thrusting movement 
in the left ventricle, and there was a high blood-pressure. 

Another important point was the state of the kidneys. Professor McLean apparently did 
not stress kidney disease in this case, but attributed the condition to the high blood-pressure, 
a condition with which he (Dr. Sutherland) was not familiar in young people. The old 
question arose, whether the disease was primary in the kidneys, or primary in the arteries. 
In that connexion the following case seemed to him very suggestive. 

It was that of a child still under his care, who for years had had congenital cystic disease 
of the kidneys. Masses could be felt in that region, and the patient had had various renal 
symptoms, such as hydronephrosis, as a result, he believed, of this congenital cystic disease. 
That patient also had a high blood-pressure and definite cardiac hypertrophy. He believed 
that the primary trouble, in that case, was in the kidney, and that the renal tissue had been 
so greatly reduced in consequence of the cystic disease that the patient had practically a 
granular kidney. In the present day there was described a condition of primary hyperpiesis, 
or what Dr. Abrahams would call primary arterial fibrosis. If he could produce a case without 
renal changes, there would be more material in support of his view ; but in this case the speaker 
thought it was more likely to be merely the secondary changes owing to chronic renal disease 


Dr. A. GRAHAM-STEWART thought that the correct diagnosis in this case was chronic 
interstitial nephritis, in spite of the fact that the urea concentration test showed unimpaired 
renal function. The interstitial nephritis might have been in a fairly early stage—perhaps 
before gross impairment of function diagnosable by renal efficiency tests. 


Dr. KINGSTON BARTON said he too considered this a case of cirrhosis of the kidneys, 
which accounted for the tense blood-vessels, high blood-pressure, and enlarged heart. The 
microscopic examination of the urine showed quite conclusive changes due to chronic 
cirrhosis. Purely cirrhotic kidneys that were frequently unnoticed by physicians and 
pathologists. The precursor in many cases of this type was an attack of scarlatina. The fact 
that four years ago the patient had been refused by an insurance society pointed to serious 
vascular trouble. His strenuous athleticism for many years might itself account for the onset of 
an interstitial nephritis, owing to the blood being continuously overloaded with creatin and other 
nitrogenous extracts which set up chronic spasm of the muscular walls of the arterioles, 
this being the physiological method of quickening the flow of urine for the elimination of these 
nitrogenous extracts, and as the vasomotor nerves of the adrenals were stimulated by these 
toxins to set up the arterial spasm, so automatically the muscular walls of the heart hyper- 
trophied in order to drive the blood more quickly through these contracted blood-vessels. 
For a time the balance was maintained, and the urine revealed nearly normal efficiency tests, 
but sooner rather than later there was catastrophe. In young patients, for a time, areas of 
true hypertrophy of renal tissue might be formed. but the advance of the contracting inter- 
stitial tissue quickly destroyed these areas, and death usually occurred during the third decade. 
The general habits of the present patient were above suspicion of being a contributory cause 
of his disease, so that probably he had early cirrhosis before the beginning of his athletic 
career. The intensity of the second cardiac sound at the base was a serious factor in prognosis. 
The blood-urea in these cases might be enormously high, even when the urine tests seemed 
satisfactory ; it should be estimated in this case. This patient ought certainly to give up 
his severe athleticism. 
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Dr. F. PARKES WEBER said he thought the case was one of arteriolosclerosis (Aschoff), 
chiefly localized in the kidneys. Probably the kidneys, or rather their arterioles, in such 
eases were to be regarded as a kind of congenital locus minoris resistentia—in fact, were 
“potentially diseased” from quite early life. 


Mr. RICHARD TIMBERG said that in support of Dr. Abrahams’ contention that athletes as 
a rule have a low blood-pressure, he would quote the case of a medical man, aged over 50, 
who, according to his own statement, had a blood-pressure of only 109 when at rest, and yet 
was capable of going for prolonged bicycle tours averaging 120 miles a day, and on one occasion 
last summer rode his bicycle 176 miles in one day—an extraordinary feat of endurance. 


Dr. PARSONS-SMITH said he thought the case was one of interstitial nephritis. There 
was no doubt a generalized vascular fibrosis and the clinical evidence of renal involvement 
was reasonably clear—a cloud of albumin and granular casts in the urine, hypertension (both 
systolic and diastolic), cardiac enlargement, etc. 

The urea concentration test showed normal! renal efficiency, but this in itself did not 
exclude vascular nephritis in its early stage. 

He too thought that it would be advisable to estimate the blood-urea and also the question 
of possible chloride retention. 


Dr. CAWADIAS said that Starling and other British physiologists had shown that these 
cases of hyperpiesis were due to over-stimulation of the vasomotor centre, sometimes caused 
by retention of toxins—owing to defective renal function—but also by other conditions, since 
the vasomotor centre was regulated by a nervous and chemical (endocrine) mechanism, the 
disturbance of this mechanism could give rise to permanent hyperpiesis. As there were no 
signs of definite renal trouble, this case was probably one of bad regulation of the vasomotor 
centre through endocrine disturbance, comparable to Vaquez’s hyperpiesis of adrenal origin. 

It was the safe rule not to allow exercise or sojourn in high altitudes (which is a sort of 
permanent exercise) to people in this condition, though he (Dr. Cawadias) knew of striking 
exceptions. 


Dr. ABRAHAMS (in reply) said he agreed absolutely with those who regarded this as a case 
of granular kidney. He had used the title in the notes on the suggestion of Professor Hugh 
Mclean. Having submitted a specimen of the patient’s urine for Professor McLean's 
opinion, he felt that he should accept his expert view of the kidney condition. 

With regard to the question of high blood-pressure in relation to exercise, his own 
observation had been that the blood-pressure of the athlete, whether short-distance or long- 
distance, was invariably low. Such persons as the present patient should never be allowed 
to take violent exercise. He (Dr. Abrahams) visualized this young man with a resting blood- 
pressure of over 200 mm., rising during exercise to perhaps 270; this could not be good for 
the arterial wall, and therefore he must add his interdiction regarding exercise to that of the 
other physicians whom the patient had consulted. 


Intrathoracic Tumour. 
By B. T. Parsons-SmitH, M.D. 


A. W., MALE, aged 53. Retrosternal pain gradually increasing in severity during 
past three years; palpitation and breathlessness on exertion. 

Past History.—Childish complaints; influenza 1918; carbuncle 1926; occupa- 
tion heavy (timber carrying) for many years; alcohol and tobacco moderate ; 
V. D. denied. 

Physical Signs.—Heart not enlarged; sinus arrhythmia; pulsating tumour, 
roughly 2 in. in diameter, in 2nd right space, centre of tumour being situated 
roughly 14 in. from right sternal border; percussion note dull over area of tumour ; 
systolic murmur and accentuated second sound over tumour, also systolic murmur at 
apex region; vessels thickened ; blood-pressure; right arm 128/94, left arm 136/90; 
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no evidence of pressure on superior vena cava (cyanosis, clubbing of fingers, venous 
congestion, cedema, etc.) ; pupils equal and react normally to light and accommoda- 
tion ; lung expansion equal on two sides; no tracheal tug ; ophthalmoscopic examin- 
ation : arteries of fundi tortuous, thickened and “ silver-wire’’ in appearance; discs 
normal; no hxmorrhagic exudates. 

Electrocardioyram.—No gross abnormality. 

Wassermann reaction positive; urine analysis negative. 

X-ray Examination.—Large swelling extending to right from region of great 
vessel shadow in second, third and fourth spacés; no obvious expansile pulsation 
observed in antero-posterior or oblique views; shadow quite free from anterior 
chest-wall and posterior mediastinum clear. 

Case probably one of saccular aneurysm of the ascending portion of the aortic 
arch, but atypical in that the tumour itself shows no obvious expansile pulsation on 
X-ray examination. 

I think this case exemplifies the difficulty in the differential diagnosis of new 
growth and aneurysm, especially in regard to the presence and significance of a 
pulsating tumour. 

A new growth anterior to the aortic stem would transmit definite pulsation, and 
in this way simulate an aneurysm, although the pulsation under these circumstances 
would not be expansile. Careful X-ray examination would probably be the only 
method of arriving at a definite diagnosis. 

In spite of the fact that the tumour has definitely diminished in size under 
treatment, and that no pulsation can be seen in the tumour on screen examination, 
| believe that the condition is one of saccular aneurysm of the first part of the aortic 
stem pointing directly forwards, and that its excursion is minimized by the presence 
of firm clot in its cavity and to some extent by the constricting effect of its peri- 
cardial investments 

Discussion.—Dr. T. JENNER HOSKIN said he thought the case was probably one of 
aneurysm of the ascending arch of the aorta for the following reasons: (1) Bulging of the right 
upper spaces. (2) Pulsation over second right intercostal space. (3) Diastolic shock over 
second right space. (4) Loud ringing aortic second sounds. (5) The typical X-ray with 
clearly-defined edge of tumour. 

Dr. EVAN BEDFORD said he considered this a case of aortic aneurysm. Pulsation might 
not be present in saccular aneurysm. 


A Case of Syphilitic Myocarditis. 
By T. JENNER Hoskin, M.D. 


A.C., AGED 454, stevedore, first attended out-patient department of National 
Heart Hospital, in March, 1923, complaining of pain in left upper chest, which he 
had had for three years and had been gradually getting more severe, especially after 
exertion. Also complained of frontal headaches, giddiness and insomnia. 

On examination: heart large, apex-beat in 6th space 5} in. from mid-sternal line. 
At apex first sound modified by blowing systolic murmur, and short diastolic murmur 
also heard. 

At base a loud to-and-fro murmur, most marked over second right space, but 
heard down both sides of sternum, the diastolic being traceable as far as apex region. 

Blood-pressure 140/70: rate 72, regular: vessels thickened; pulse collapsing in 


character. 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


30 Hoskin: Syphilitic Myocarditis 


X-ray examination: Dilatation of first part of aorta, not sufficient to obscure 
upper-third of post-cardiac space. 
Wassermann reaction strongly positive. 








ELECTROCARDIOGRAM I.—April, 1923. Marked left-sided preponderance, no widening or 
— of ‘‘QRS”’ complexes, small upright ‘‘ T” wave in leads 1 and 2, and inverted ‘ T"’ 
in lead 3. 








ELECTROCARDIOGRAM II.—December, 1923. Marked left-sided preponderance with widening 
and notching of ‘‘ QRS” in all leads and small upright ‘‘T”’ in all leads. Incomplete right 
bundle lesion. 


Other systems: Liver large and firm, lower edge being 3 in. below right costal 
margin. Teeth deticient and carious. 

Patient put on moderate doses of potassium iodide and mercury pills, but Wasser- 
mann reaction still remained positive, and he was admitted to hospital, October, 
1924, for course of N.A.B. Six injections of 0°45 grm. were given weekly. 
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Temporary improvement, but in May, 1925, Wassermann reaction was still 
positive, X-ray showed slight increase of the aortic enlargement, and symptoms 
persisted. Patient was put on second course of N.A.B., six injections of 0°3 grm. 
and 0-6 grm. alternate weeks, and Wassermann reaction was negative, July, 1925. 

In September, 1926, Wassermann reaction was positive, in spite of potassium 
iodide and mercury, and a third course of N.A.B. was prescribed. Wassermann 
reaction negative in October, 1926, and has remained so since. 

In June, 1927, pericardial friction noted over pulmonary base, and patient stayed 
in bed for a fortnight. 

Premature beats found from time to time. 

In September, 1927, two sharp attacks of sneezing, suspected of being nasal crises, 
but examination of nervous system revealed no signs of involvement of C.N.S. 

From time to time has complained of severe constant pain over: left lower ribs. 
No splenic enlargement or pleurisy found. 





ELECTROCARDIOGRAM III.—September, 1927. Further marked ‘‘ QRS” changes; “T’’ inverted in 
lead 1 and upright in leads 2 and 3. 


In October, 1927, systolic retraction at apex was noted, valvular lesions remained 
unaltered, but pulse was less collapsing, and blood-pressure was 110/60. A right 
bundle lesion is present, and hepatic enlargement remains as previously. 

Generally is feeling much better, though has done no work yet. Clinically, the 
condition has not progressed to any extent since 1924, and is now probably 
stationary. 


Discussion.—Dr. PARSONS-SMITH said he agreed that the condition was one of wide- 
spread cardio-vascular syphilis and suggested that the recent attacks of severe pain in the 
left side and the branch-block which had recently developed were probably indicative 
of coronary thromboses. Without criticizing the treatment in any way, he wondered whether 
there was any connexion between these latter manifestations and the vigorous antisyphilitic 
treatment prescribed. 


Dr. EVAN BEDFORD said that syphilitic myocarditis was too frequently diagnosed. 
In syphilitic aortitis it was common to find coronary narrowing and ischemic changes in the 
myocardium. In the present case he thought there was ischemic fibrosis of the myocardium 
and syphilitic aortitis with coronary narrowing. 
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Dr. E. J. STOLKIND said that any clinical diagnosis of syphilitic myocarditis was uncertain. 
Even post mortem, except in cases of gummata, it was quite impossible to diagnose syphilitic 
myocarditis macroscopically. So far, the microscopic discovery of spirochetes or character- 
istic tissue lesions alone justifies the diagnosis of syphilitic myocarditis. He (the speaker) did 
not ascribe the pain in this case to angina pectoris, which, in his opinion, could not be 
provoked by diseased coronary arteries alone. 


Dr. JENNER HOSKIN in reply said he agreed with Dr. Parsons Smith’s remarks as to 
treatment, but that was not in his (the speaker’s) hands. He did not like the use of 
salvarsan in myocardial cases, or cases of aortitis. When those conditions had become 
established the disease had already run a long course, and there was not the same need for 
“ rushing”’ the treatment as there was in acute primary syphilis. He was, therefore, content 
to treat such cases with potassium, iodide and mercury. He also agreed that in this case 
there were coronary changes, and the pain in the left lower chest might be due to a small 
thrombosis at the coronory terminals. The prognosis was difficult in this case. There had 
been little change in the past four years. It was possible that the end might be a suddcn 
thrombosis. 


Tabes Dorsalis with Sudden Development of Local Anesthesia. 
By RicHarD TimMBERG, L.R.C.P., M.R.C.S. 


Mrs. H., aged 42, referred to Physico-Therapeutic Department at St. Thomas's 
Hospital in March, 1927, on account of osteo-arthritis of left knee joint; discharged 
in May, much improved. 

Attended again October 26, complaining of sudden loss of use in right foot three 
days previously ; gait suggestive of paralytic foot-drop. 

On Examination.— Knee-jerks absent ; hypotonia; Argyll Robertson pupils; 
Romberg’s sign well marked; history of girdle sensation for some months; right 
knee swollen, ? Charcot’s joint. 

Well-marked stocking anesthesia of right leg and less extensive loss of sensation 
on the left side. 

Diagnosis of tabes confirmed in Neurological Department, and inability to move 
foot thought to be due to loss of sensation. 

Wassermann and Sachs-Georgi tests of blood and cerebro-spinal fluid strongly 
positive (as was to be expected). On the other hand, skiagrams show only advanced 
osteo-arthritis of both knee-joints and are not suggestive of Charcot’s disease. 

The peculiar feature of this case seems to be the cutaneous anesthesia in addition 
to the sudden complete loss of joint- and muscle-sense in one part of the body. 
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November 28, 1927.]} 
The Uses of Nitrous Oxide and Oxygen in Dentistry. 
By Ivan 8. Spatn, L.D.S.Eng. 


As early as A.D. 1800 Humphry Davy noted the anesthetic qualities of nitrous 
oxide, and had actually had used it on himself for the extraction of one of his wisdom 
teeth, and he made the suggestion that this gas could be used for the alleviation of 
pain in surgical operations. It was not until 1844 that Horace Wells used nitrous 
oxide in his own practice in dentistry, and was so satisfied with the results that he 
resolved to demonstrate it before a body of medical men. The demonstration, 
unfortunately, was a failure, owing undoubtedly to faulty technique; this so upset 
Wells that he retired into private life and committed suicide a year later. Twenty 
years passed before the use of nitrous oxide was again appreciated, and Colton, who 
had been associated with Wells in his early experiments, demonstrated it before 
the London Dental Hospital. On December 7, 1868, more than sixty years after the 
discovery of its anesthetic effects, a committee of the Odontological Society and 
the London Dental Hospital issued a report which favoured nitrous oxide so greatly 
that ever since it has held the highest position amongst dental anesthetics. 

The physiological action of nitrous oxide as a general anesthetic may here be 
briefly considered. 

When it first came into use, it was suggested that its anesthetic effects were 
produced by the deprivation of the blood-stream of oxygen. This hypothesis held 
ground for some time, and though it has been disproved by the fact that anzsthesia 
can be produced without any kind of asphyxiation, it is still held in some quarters : 
it was quoted recently in an American pamphlet on nitrous oxide anesthesia. 

The second hypothesis is that nitrous oxide combines very slightly with the 
hemoglobin, and is thus carried into the circulation, and on reaching the brain 
produces anesthesia. The attachment of the nitrous oxide to the blood is so loose 
that there is rapid recovery when the anesthetic is withdrawn. 

We will consider this subject under three headings :-— 

(i) Nitrous oxide and oxygen used separately and together for anesthetic purposes. 

(ii) Nitrous oxide and oxygen used for analgesic purposes. 

(iii) Other uses of these two gases (of interest, but of minor importance in 
dentistry). 

(i) With regard to the practical uses of nitrous oxide alone as an anesthetic, 
{ would definitely confine it to cases which can be completed in under thirty seconds. 
When I say alone, I mean used absolutely pure and with all air excluded. I am 
convinced that, used in this way, provided the anesthesia is not carried too deeply, 
the possibility of after-effects, however transient, is reduced to a minimum. 

The method of administration is well known. A valve preventing rebreathing, 
and an expiratory valve should be used, the face-piece should be well adapted to the 
features, and administration carried to the point of jactitation and there stopped. 

The endeavour to produce a longer anesthesia by this method, by producing 
deep cyanosis and marked jactitation, is both unnecessary and dangerous. 

(ii) Use of nitrous oxide with varying quantities of air. 

Much longer anesthesia can be produced by the addition of air to nitrous oxide, 
both in face and nasal administration, but with the exception of cheapness and 
simplicity of apparatus, there appears to be no advantage in using air rather than 
D—Opont, 1 
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pure oxygen, and I[ venture to affirm that neither of these advantages should be 
considered in our practice, or in hospital, where the student should always be taught 
the best method regardless of cost or convenience. 

As a makeshift when oxygen is not obtainable, it is of course better to use air 
than to attempt a long anesthesia without it. 

My reasons are as follows :— 

The use of oxygen, or air, with nitrous oxide is not quite the same in a face as in 
a nasal administration. 

The object of face administration is to allow such a saturation of the patient 
with nitrous oxide that the time of desaturation shall be delayed. 

In nasal administration the object is to prevent continued cyanosis, which cannot 
fail to be produced if the patient is deprived of oxygen for a considerable time. 

Different patients require varying concentration of nitrous oxide to produce 
anesthesia. In some cases this is as high as 95 per cent. In very few is it lower 
than 80 per cent. Only in very long cases can the nitrous oxide be reduced below 
this figure. 

It has been stated that slight cyanosis is desirable to stimulate respiration. I 
entirely disagree with this statement. What is needed to stimulate respiration is a 
definite quantity of carbon monoxide in the mixture ; I will refer to this later. 

We can now give the reason why air is inadequate to replace oxygen in either 
face or nasal administration. 

The objection to using air is that it contains a large percentage of nitrogen which 
is useless for anesthetic purposes. Hewitt has illustrated this as follows: When 
air is given the equation could read thus : 

{ 8 per cent. oxygen. 
( 32 per cent. nitrogen. 
Nitrous oxide, 60 per cent. me ine 60 per cent. nitrous oxide. 


Air (volume) 40 per cent 


The mixture containing 8 per cent. of oxygen by volume would be suitable as far 
as the oxygen is concerned. Sixty per cent. of nitrous oxide would be insufficient to 
produce tranquil anesthesia. By using oxygen instead of air in the above equation 
we replace the thirty-two parts of useless nitrogen by a corresponding quantity of 
useful nitrous oxide, the percentage of oxygen remaining the same. The equation 
would now read like this :— 


Oxygen = re - 8 per cent. (by volume) 
Nitrous oxide iy ie 92 per cent. (by volume) 


This is about the average used with adult patients, and is perfectly satisfactory. 

Even when using oxygen it is sometimes necessary to use 95 per cent. nitrous 
oxide, and some cyanosis is therefore produced. A much greater degree of cyanosis 
would be produced if air were used in these cases instead of oxygen. 

We must always remember that oxygen constitutes only one-fifth of atmospheric air. 

In face-administration of nitrous oxide and oxygen, the apparatus used should 
allow varying definite quantities of oxygen to be mixed with nitrous oxide, and it is 
also advisable, although not absolutely necessary, to allow for the administration of 
the mixture under slight pressure. An expiratory valve and a valve to prevent 
rebreathing should be incorporated in the apparatus, but these valves should be such 
that they can be thrown out of action easily to allow rebreathing when necessary. 

Complete anesthesia is not easy to recognize; absence of the corneal reflex, a 
soft respiratory stertor, and general relaxation, are the best indications. 

Early in the administration the valves should be set so that rebreathing occurs ; 
the time of administration will depend very much upon the length of anesthesia 
required. 
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The anesthetist should endeavour to saturate the patient as completely as 
possible with nitrous oxide, at the same time using sufficient oxygen to prevent all 
risk of cyanosis. The object of rebreathing is to keep up the carbon dioxide content 
of the blood, and it should be allowed only as much as is necessary for that purpose. 

Should the patient be exceptionally resistant to nitrous oxide, this resistance 
should be overcome, not by reducing the quantity of oxygen, but by administering 
the mixture of the gases under a slight positive pressure. Anwsthesia so produced is 
tranquil, quiet, free from any jactitation, and also singularly free from after-effects. 

The object of nasal administration of nitrous oxide and oxygen is to induce 
anesthesia first and then to prolong it by continuing to admi:ister the mixture 
through the nose, thus allowing the operator the time he needs for the operation. 

The apparatus which I consider most suitable for this purpose is a nose-piece 
having a variable aperture for admitting air, and, for those who like it, an expiratory 
valye which can be completely closed. 

The nose-piece is connected with a Hewitt’s mixing chamber which is capable of 
wlowing a mixture containing as much as 30 per cent. oxygen. Hewitt’s double bag 
is not, in my opinion, suitable, as it is exceedingly difficult, when using pressure, to 
keep the two bags at equal tension. I favour Dr. Levy’s double bag, the oxygen bag 
heing inside the nitrous oxide bag, so that, the oxygen bag being filled without distension, 
pressure can be obtained by distending the nitrous oxide bag only, the same pressure 
being thereby automatically produced on the oxygen bag. 

This apparatus is very similar to the one described by Dr. Bellamy Gardner in 
his book on surgical anesthesia. The method of administration is as follows :— 

The patient is instructed to breathe in and out through the nose; the nose- 
piece is applied with the air aperture fully open, and the mixture set at four volumes 
of oxygen to ninety-six of nitrous oxide, the gas being at atmospheric pressure at the 
beginning of induction. 

Keeping the air valve fully open, the pressure in the nitrous oxide bag is slightly 
increased so that the mixture is blown through the nose-piece, the patient getting a 
considerable quantity of air with it. After five or six respirations, the patient having 
been encouraged in the correct method of breathing, the air aperture is slowly closed, 
and the pressure in the bag increased. 

In normal cases the mixture can be kept the same until the patient isin a state of 
wneesthesia deep enough for the operation. The more resistant a patient is to 
anesthesia, the more pressure should be used to induce it. 

The signs of anesthesia are the same as in face administration, except that the 
stertor is perhaps louder owing to gas under pressure being blown over the soft 
palate. It is essential that the operation should not be begun until anzsthesia is 
complete, as the slightest reflex to pain will produce mouth-breathing, and certain 
failure will result. 

If the patient persists in oral breathing, the mouth can be so covered that the 
mixture is administered thereby as well, but this is necessary in only about 10 per 
cent. of the cases. During the operation the oxygen can be increased to 10 per cent. 
or even 20 per cent., always avoiding the risk of cyanosis. 

I have already dealt fully with the other minor important details of the method 
of operating under nasal gas and oxygen, at our Conjoint Meeting with the Anzsthetic 
branch. 

Silence during administration, use of a mouth prop and not a Fergusson gag or 
other type of mouth-opener, use of sponges and the correct position of the patient, 
are all essential to complete success. Absolute understanding must exist between 
the anesthetist and the dental surgeon, and they must work in perfect harmony 
throughout the operation. 
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Analgesia.—When analgesia came from America some fifteen years ago, 
apparently no one here knew much of its capabilities, and its demonstration was left 
to enthusiasts who knew little of its limitations or its possibilities by experience. 
It was stated to be a method of overcoming all pain in cavity preparation without 
causing loss of consciousness. 

The first demonstration of it which I saw was a total failure. Looking back in 
the light of practical experience, it is not difficult to realize the cause of the failure, 
and judging by what I now know of its capabilities, I am tempted to compare it 
with Wells’ demonstration of nitrous oxide in America many years ago, which 
resulted in its disuse for nearly fifty years, and am tempted to prophesy that it 
will come into use again and that the contentions of its detractors will yet be 
refuted. 

We have to remember that with analgesia in dentistry a tranquil and non- 
apprehensive state of mind must be produced, and not a complete local freedom from 
pain. Pain may sometimes be felt, but it will not be apprehended as pain by the 
patient. 

I do not hesitate to say that to attain this result the operator must be his own 
administrator. A nurse or assistant should be present. If a medical man be 
present he should act as an assistant only; the operator should have free control, 
and absolute knowledge of what he is doing. 

For the first attempt on any patient a simple cavity should be chosen and the 
case made as short as possible. Primarily anything approaching deep analgesia 
should always be avoided, and just as with the first visit of a child, the 
personality of the operator should be impressed upon the patient. Nitrous oxide 
with oxygen must always be used, of course, with no pressure, and the whole of the 
mixture should be diluted with air. 

The apparatus used for analgesia should have the following characteristics :— 

The two bags should be separate so that the oxygen bag can first be lightly filled 
and can be observed through the operation. Here it is inadvisable to use a Levy's 
double bag, as with this it is difficult to ascertain how much oxygen is in reserve. 

The control mixture should permit the use of at least 30 per cent. of oxygen, and 
a baftle should be placed between the mixing chamber and the nose-piece to mix the 
gases intimately. A stop-cock should also be used to allow only a small quantity 
of the mixed gases to trickle through the nose-piece as required. 

The nose-piece should have an expiratory valve, and also a variable air aperture. 
If possible, a silencer should be used to quiet the slow trickle of nitrous oxide from 
the gas cylinder. It is also advantageous, although not necessary, to warm the 
mixed gases to room temperature. 

The technique of administration is as follows: The nose-piece having been 
adjusted comfortably with the air aperture fully open, the patient is told to breathe 
quietly in and out through the nose. 

By means of the stop-cock a very small quantity of the mixed gases, containing 
90 per cent. nitrous oxide and 10 per cent. oxygen, is allowed to flow through to the 
nose, the air aperture still being wide open. 

The patient should get about 20 per cent. of the mixture and 80 per cent. of air 
at first. 

After two or three minutes the operation should be begun on a non-sensitive part 
of the tooth. 

The mixture can then be increased, and drilling proceeded with, the patient being 
told to ‘smell harder”; if pain is felt this is the indication that analgesia is not 
deep enough. 

Many patients will show signs of pain during the operation, but on completion 
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will inform you that they have been perfectly happy, and have even enjoyed 
themselves. 

The only disadvantage that I found is that these patients are so keen on the 
process that they worry you to use it for them in all cases, though in some cases 
it may be unsuitable and in some unnecessary. 

In removing a nerve, local anesthesia or cocaine pressure can be used with 
analgesia, or complete anzesthesia may be produced by increasing the pressure in 
the nitrous oxide bag, shutting down the expiratory valve and closing the air 
aperture. In case this practice of analgesia should seem to savour of humbug, I 
would refer you to the method of Crile in removing the thyroid by nitrous oxide 
and oxygen and local anesthesia. 

I do not advocate analgesia as a substitute for local anzsthesia by injection, but I 
maintain that it is an excellent alternative, and in many cases an excellent addition. 

In reference to the combination of nitrous oxide and oxygen with ethyl chloride, so 
widely used by the Guy Ross apparatus, the ethyl chloride is used to deepen 
and prolong the usual nitrous oxide anesthesia, and is exceedingly satisfactory for 
this purpose. 

Except in those cases where nitrous oxide is contra-indicated—such as those of 
alcoholics and of patients whom we know to be very resistant to it—I can see no 
advantage in adding ethyl chloride to the mixture, the nasal method of administration 
being all that can be desired. 

The value of oxygen in chloroform-and-ether anesthesia for long dental opera- 
tions is very great. The desired depth of anesthesia being obtained oxygen is 
bubbled through ether, and the resultant mixture used with a mouth tube’or a junker 
inhaler to keep the patient anesthetized. Here the use of oxygen undoubtedly 
renders the anesthetic safer, and also renders rigidity negligible. 

The same applies to chloroform alone, but this is now practically never used for 
dental operations. 

Discussion.—Mr. F, St. J. STEADMAN said that personally he had abandoned the use of 
oxygen, because, after a continuous trial, he had found that the anesthesia produced was not 
better than with nitrous oxide and air. On the contrary, he was inclined to think patients 
were rather more noisy and troublesome when oxygen was used. His chief objection to 
oxygen, however, was its after-effects. Patients not infrequently complained that they felt 
sick, and in one or two cases actually vomited after the use of nitrous oxide and oxygen. 
Moreover, they often complained that they felt ill for two or three days afterwards. He 
deprecated the use of nitrous oxide and oxygen for a prolonged operation as he was convinced 
that it caused a dilated condition of the heart, and he much preferred a gas and ether 
sequence for prolonged operations, certainly for those lasting more than fifteen minutes. 

With regard to analgesia, he had had one curious case some years ago. A patient, after 
being under nitrous oxide and oxygen for twenty minutes for a cavity preparation, upon leaving 
the surgery went into the waiting room not feeling well. She could not remember whether 
she had had the tooth filled or not. After waiting about half an hour she went out into 
the street. While crossing the road she noticed a taxicab coming towards her, but she felt 
unable to get out of the way and was nearly run over. She could not remember her home 
iddress, and finally she found herself at a relative’s house several miles from her own. She 
was ill in bed for over a fortnight, suffering from dilatation of the heart. This case showed 
that great care must be taken in seeing that the patients were in a fit state to leave for home 
after an administration by nitrous oxide and oxygen. 

Mr. R. M. MACINTOSH said that the use of gas was unpopular in the Argentine, a fact 
attributed locally to the poor quality of the nitrous oxide, a cause probably related to atmo- 
pherie pressure. 

He thought a gas and oxygen mixture incomparably superior to gas alone, or to gas and 
ir, and that he thought the delay in the time of recovery and the liability to nausea were 
not due to the oxygen, but amongst other things to the length of the operation, and to the 
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inefficient packing-off of the posterior oral cavity to prevent the patient swallowing blood, 
saliva, etc. Nausea was liable to supervene if the patient had been too long starved. 
Preliminary sugar medication was of importance before a long anesthetic administration. 
particularly in apprehensive patients. 

He (the speaker) considered that the addition of ethyl chloride to gas and oxygen was 
a confession of weakness on the part of the anesthetist. The mixture made an excellent 
anesthetic, but was almost invariably followed by nausea. In the case of patients not 
suitable for gas and oxygen (e.g., aleoholics, emphysematous bronchities), plain ethyl chloride 
on an open mask was indicated. 

He agreed with Mr. Spain with regard to analgesia, which he had found particularly 
suitable when cutting painful cervical margin cavities. 


Mr. J. G. TURNER said he agreed with Mr. Steadman that the gas and oxygen mixture caused 
dilatation of the heart when used for any length of time. Observations of such cases had 
induced him to abandon its use. As regarded suffocation, he thought a too narrow airway was 
as important a factor as pressure or cold gas. He had found conjugate deviation of the eyes a 
valuable sign of anesthesia in administration of gas with oxygen or air. Rebreathing, with 
the carbon dioxide and residual oxygen content of the patient’s breath, gave very good results. 
He doubted whether there was such a thing as gas analgesia. In his experience perception 
of pain was the last sense to disappear and the first to reappear, aud unless a patient was 
anesthetized he would feel any pain inflicted. It was worth noting that not all drilling was 
painful. The dentine of the root was insensitive, while that of the crown was very sensitive ; 
decayed, dark-coloured dentine was always dead and so painless; and unless the operator 
realized that much of his manipulation was normally painless, he would give credit in the wrong 
quarter. 

He asked what became of the expired air when the expiration valve was closed. 

Mr. SPAIN: The patient was rebreathing into the gas and oxygen bag. 

Mr. CLAUSEN said he agreed with Mr. Spain as to the superiority of nitrous oxide and 
oxygen over nitrous oxide alone or with air, but did not see the need for the use of oxygen in 
single administrations. Though many dental operations might be completed in less than 30 
seconds, an extension of time was often needed, and in practice nasal administration was 
nearly always used. Feelings of suffocation during induction were probably due to excess of 
pressure, and would not occur where an expiratory valve was fitted to the nose-piece, in 
which case no air need be used during :nduction, with the advantage of a saving in time. 

Nitrous oxide and oxygen had been found quite suitable for use in the out-patient 
department of a hospital, and the time taken was not longer than with gas alone. Severe 
after-effects had seldom been experienced. 

Complaints made of the severity of after-effects were probably due to the operators doing 
too much: it was unreasonable to expect a patient to be able to go home at once after } or 
4 hour’s operation under gas and oxygen or any other anesthetic. 

The statements as to the unsuitability of nitrous oxide in tropical and other distant 
regions probably arose from the difficulty of obtaining it. In his (the speaker’s) experience it 
was quite effective in Bombay. 


A Case of Pain and Swelling in the Submaxillary Salivary 
Glands caused by Pressure of Denture. 


By Bayrorpd UNpDERWoopD, M.B., B.S., L.D.S. 


THIS case is unique in my experience, and in the experience of several colleagues 
with whom I have discussed it. The patient was a medical man, a fellow-student 
of mine at University College Hospital, and about my own age. It was necessary to 
extract several teeth, and this was done without difficulty or untoward occurrence. 
There remained in the mandible the canine and premolars on each side. I made 
temporary vulcanite dentures for him, which were inserted about a month after the 
extractions. He left me wearing them, and as comfortable as anyone could expect 
to be under such circumstances. This was on Friday, October 7, 1927. I arranged 
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for him to see me the following Monday, so that I might do such easing as might be 
required. 

When he came to see me he reported that he had been quite comfortable in every 
way, except that he had had considerable pain and swelling in the submaxillary 
region, which was worse during and after meals, but which rapidly improved as soon 
as the lower denture was removed. I confess that I did not believe him at first. 
Medical men are generally difficult patients, and I did not expect to find anything 
really the matter. However, I did find quite definite enlargement of the submaxillary 
salivary glands on both sides, with slight but definite tenderness. He had not worn 
the lower denture for twenty-four hours, and he stated that in that time the swelling 
had decreased considerably and the pain had disappeared. I found on examination 
that the openings of the submaxillary ducts were situated much further forward than 
usual. The orifices themselves were red and swollen, but there was no evidence 
whatever of undue pressure upon the surrounding tissues. When I again inserted 
the denture, it obviously covered and obstructed the orifices of the duct. I admit 
that I was at fault in not recognizing the abnormal position of the openings of the 
ducts at the outset: but the possibility of such obstruction by a denture never 
entered my mind, so that I did not look to see where the ducts opened. The denture 
was of normal design, and not unusually deep; but I had to reduce its depth by at 
least a half before I was satistied that the openings of the ducts were clear. The 
patient went away that day wearing his dentures; they have been comfortable ever 
since, and there has been no return of the symptoms. 
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Laryngo-fissure for Intrinsic Carcinoma of the Larynx: Four 
cases in medical men, who are now in aclive practice, 2}, 3, 
44, and 54 years after operation, 


By Sir StCiarr THomson, M.D. 


Case I.—This case is interesting in view of the comparatively early age of the 
patient and some difficulty in diagnosis. (Case card 52.) An old house-surgeon of 
mine, aged 40, was referred to me on March 28, 1922, by Dr. Arnold Jones. Ten 
weeks previously he had a sudden attack of hoarseness, and was reported then to have 
general laryngeal catarrh, which subsided slowly, leaving a lesion of the right cord. 
The right cord, except both extremities, was invaded by an irregular, mammillated 
growth, with necrotic, white, ulcerating points over the centre. The cord moved 
freely. No history of lues. Dr. R. A. Young found no signs of pulmonary, vascular 
or renal disease. 

Efforts to remove a portion, under cocaine, were not successful, as the reflexes 
could not be controlled. Two months’ voice rest improved the voice, but local 
irregularity and ulceration slightly increased. Seen by Mr. Herbert Tilley and 
Mr. C. W. M. Hope. I urged operation although clinical diagnosis of epithelioma 
was unsupported by a biopsy ; I explained that, while a piece could be removed 
under general anesthesia, and examination might confirm the diagnosis, yet a 
negative report would not alter my opinion and might lead to disastrous delay, and 
possibly stimulate diffusion of the growth. 

May 19, 1922.—Usual laryngo-fissure. . 

The anesthetist (Mr. Hugh Phillips) reported as follows: “ Operation com- 
menced 9.47; trachea opened 10.7; growth removed 10.47; operation completed 
11.39. (N.B.—Profuse hemorrhage requiring pressure forceps, peroxide, and ligatures.) 
\nesthetic (as the patient objected to ether): chloroform 13 drachms, oxygen 
40 gallons.”’ 

A considerable portion of the right ala was removed. The tracheotomy tube was 
left ix sitw until 9 p.m., when it was abandoned. The same evening the patient 
could swallow and could read his newspaper. Five days later he went for a walk ; 
within the week he was at a cricket match at Lord’s; twelve days after his operation 
he looked on at another laryngo-fissure in the same home; the neck wound closed 
ten days after the operation; he left the home within the fortnight. 

Dr. C. Fletcher reported the growth to be a typical squamous-celled carcinoma, 
penetrating the submucous tissue to the level of the small muscles. The excision 
ippeared complete in all directions. 

This patient kindly showed himself to the Section on May 4, 1923. It is now 
ive and a half years since his operation and he is in good health, able to carry on a 
large practice. I have not inspected him for three and a half years, but he wrote 
o me two years ago that he played golf, and was “ very fit but not noisy!" 
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Case II (Case card 59).—A medical man, aged 52, had been hoarse for two 
months when he was sent to me by Dr. N. E. Kerr, of Sheffield, on April 4, 1923. 

The right cord presented a characteristic, cupped, grey, infiltration of the anterior 
half, while the rest of the cord, backwards to the vocal process, showed a red, beefy, 
infiltration. The cord moved well. Sputum examination: no tubercle bacilli. No 
biopsy. Wassermann reaction negative. 

April 12, 1923.—Usual laryngo-fissure. 

Thyroid ala removed. Tracheotomy tube was not left in. Patient out of bed next 
day. Neck wound closed twenty days later. 

Dr. C. Fletcher reported: “ Typical squamous epithelioma, with a margin of 
uninvaded tissue in all directions.”’ 

It is four and a half years since the operation and the patient has been able to 
carry on his general practice single-handed. 

Case III (Case card No. 63).—A medical man, aged 56, referred by Mr. 
Musgrave Woodman on October 10, 1924. 

Husky six months. An irregular, knobby, whitish, slightly cupped, abraided 
thickening of the anterior half of the right cord, which moved well. Usual investiga- 
tions for tuberculosis and syphilis were negative. Voice rest and observation for two 
months, during which time the appearances became more marked and the movement 
of the anterior half of cord began to flag. 

December 13, 1924.—Usual laryngo-fissure. Right ala removed. Little bleeding. 
Tracheotomy tube left in situ. 

At 4 p.m. I was sent for on account of hemorrhage. Large haematoma under the 
stitches, outside trachea and larynx. It was found that the tube had slipped 
out of the windpipe. (The tube had evidently been left too short, as often happens 
when the patient’s head and neck are no longer extended in the tracheotomy position 
and the trachea sinks deeper in the neck when he is returned to bed in the sitting 
position, with head flexed. Hence the value of a “Jumbo” tracheotomy tube.) The 
cannula was replaced, with packing to check venous bleeding. This gave no more 
trouble. The patient was out of bed next day and he returned home twelve days 
after his operation. 

Pathologist’s Report.—‘‘ Squamous-celled carcinoma, with a generous margin of 
uninvaded tissue in all directions.”’ 

Three “years have passed. The patient smokes two to three pipes a day. His 
health is excellent. I have not examined him since two years ago, when he reported 
that his voice was strong, though rough, and that he often saw thirty patients a day. 

Case IV (Case card No. 66).—A medical man, aged 62, had been husky for ten 
months before he consulted Dr. Gavin Young (Glasgow) for a growth at the junction 
of the anterior and middle thirds of the right cord. A portion was at once removed 
by Dr. Young, by the indirect method, and the report on it was: “ Although there is 
no evidence of marked infiltration in what is available for examination, the papilloma 
is to be regarded as showing changes which are definitely epitheliomatous in 
character.” 

I found the cord, with the exception of each extremity, occupied by a whitish, 
moist, irregular, apparently superficial papilloma-like infiltration. The cord moved 
freely. 

July 10, 1925.—Usual laryngo-fissure. Thyroid ala removed. 

Anesthetist (Hugh Phillips) reported: ‘‘ Operation commenced 9.40; trachea 
opened 10.2; growth removed 10.34; operation completed 10.52. Chloroform 
3 drachms, ether 4 oz., oxygen 40 gallons.” 

Tracheotomy tube was left in situ for eight hours. Patient up next day and out 
for a walk on third day. He was inspected by Messrs. Birkett (Montreal), Robertson 
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(Brisbane), Mackenzie (Inverness) and Garderes (Pau). The neck wound closed 
within the week, and he returned to Scotland on the eleventh day after the operation. 

Dr. H. A. Osborn cut the usual three sections through the anterior, central, and 
posterior positions of the removed mass and reported: “~The classical features of a 
squamous-celled carcinoma, extending through the corium to the muscle layer, but 
with a fair margin of uninvaded tissue in all directions.”’ 

Dr. Gavin Young reported (summer 1927) “ condition perfect, voice quite good, 
carries on an active practice.”’ 

It is two years and four months since the operation. 


REMARKS. 


Attention may be called to the following points : 

Clinical Features.—The lesion was limited in all cases to the cord, and did not 
invade the subglottic area or the anterior commissure. The anterior half of the cord 
was invaded in all cases, in some entirely and in all chiefly. No impairment of 
mobility. 

Diagnosis.—Apart from naked-eye uppearances and general considerations, the 
diagnosis was confirmed by the exclusion of tuberculosis and syphilis, and the 
results of voice rest and observation—two months in two cases. 

Biopsy.—Carried out in one case. 

Operation.—This occupied fifty to sixty minutes; but as much as fifty-two 
minutes (Case 1) have been occupied in arresting hemorrhage before the patient was 
removed from the table. 

Thyroid ala.—Removed in all cases, allowing a free approach, more perfect 
excision, and better control of bleeding. Quicker healing: no stenosis. A further 
justification is the pathologist’s demonstration that the growth, even in the limited 
and favourable cases, extends deeply into the muscular tissue. 

Tracheotomy.—Performed in all cases, thus securing complete protection against 
descent of blood, mucus and septic material into the bronchi and facilitating a light, 
smooth and satisfactory anwsthesia. 

Tracheotomy tube.—In one case removed at the termination of the operation ; 
in the others left in place till the same evening (i.e., seven to eight hours). 

3leeding.—Guarded against by careful pre-operative precautions — abstinence 
from alcohol and tobacco; careful diet; forty-eight hours rest in bed beforehand ; 
smooth anssthesia and intratracheal and intralaryngeal injection of cocaine. 

Post-operative hemorrhage.—This occurred in one case and the source was outside 
the laryngo-trachea. This emphasizes the importance of arresting all venous and 
thyroid-gland oozing before opening the trachea. 

Convalescence.—No shock. Wide-open windows night and day. Sitting posture. 
Up in twenty-four hours; out in three to four days; and in no case more than three 
weeks in the home. 

Simplifications.—No alkaloid (morphia, atropine, heroin, etc.) at any time. No 
intratracheal packing or applications (e.g., cautery, Whitehead’s varnish, antiseptic 
powders, diathermy, ete.). No artificial feeding. 

Results—Rapid recovery. Good general health, generally improved by increased 
attention to rules of hygiene and avoidance of fatigue and vitiated air. A voice 
generally as good as before operation and sufficient to carry on satisfactorily the duties 
of medical practice. Lasting cure. 

I agree with Mr. Colledge’s statement in his Semon lecture that the cases suitable 
for laryngo-fissure are those with a growth limited to a mobile cord and with no 
subglottic infiltration. When the cord is fixed or the case is subglottic it is on the 
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borderline, but even then (as I have shown) susceptible of lasting cure by a 
laryngo-fissure. 
[Sir StClair Thomson showed slides illustrating the cases. | 

Whether one should give the patient the benefit of laryngo-fissure, and be 
prepared to do a laryngectomy if found necessary, or whether one should at once 
proceed to a largyngectomy, is a question. If the growth has crossed the anterior 
commissure or invaded the arytznoid, then laryngectomy is the only safe course. 

{[Mr. LIONEL COLLEDGE then showed a case of laryngectomy, and a case in 
which lateral pharyngotomy had been performed to remove an epithelioma of the 
epiglottis. | 

Discussion.—Dr. P. WATSON-WILLIAMS said that it was unique in the history of the 
Section for one member to produce four colleagues on whom he had successfully operated. It 
was noteworthy that Sir StClair stressed the desirability of going not only up to the anterior 
commissure of the involved vocal cord, but even beyond it. In a case referred to by Sir 
StClair with which he (the speaker) was associated, the patient, a chronic alcoholic, had 
appeared to be a poor subject for operation, and though there had been no recurrence of the 
malignant disease, it was not surprising that he subsequently succumbed to some other 
condition. He agreed that cases of subglottic growth presented great difficulty, when it, the 
growth, was found to extend downwards considerably. It was not easy to determine 
whether one ought to do a simple laryngo-fissure, or proceed to laryngectomy, or at least 
hemi-laryngectomy. What was Sir StClair Thomson’s opinion of hemilaryngectomy when 
it appeared probable that this might suffice so as to avoid the necessity of the more severe 
complete operation? When was it too risky to do only a laryngo-fissure, involving removal of 
one thyroid ala? and was the ultimate condition of the patient more satisfactory than in cases 
where complete laryngectomy had been performed ? 

Dr. Russ Woop asked whether Sir StClair Thomson had had experiences of cases in 
which there had been no local recurrence of the disease, but in which the patients had died 
four or five years afterwards from malignant disease in other parts of the body. He (the 
speaker) had had two such cases, the disease in other parts becoming manifest five years and 
four years respectively after the throat trouble. No post-mortem examination had been made 
in either case. 

Mr. HERBERT TILLEY said that in one of his own cases in which ordinary laryngo-fissure 
was performed for a localized growth on a vocal cord, a small nodule had appeared in the scar 
of the skin incision fifteen years afterwards. That was freely removed, but a further nodule 
had appeared some five months later, and eventually the skin of the whole front of the neck 
became infiltrated by epithelioma and the patient died. In another ease in which he had 
operated many years ago the patient had carried on his profession as a solicitor for 19 years 
afterwards. Then he had increasing stridor and it was found that the growth had recurred in 
the larynx. At the same time he was suffering from a malignant growth in the prostate. 
These cases illustrated the long periods before local recurrence takes place, and seemed to lend 
support to the dictum of one of his old teachers, viz., “ once cancer, always cancer.” 

Mr. J. F. O’MALLEY asked what were Sir StClair’s reasons for deciding, in his later cases, 
to remove the ala of the thyroid. 

Mr. LIONEL COLLEDGE (replying, at Sir StClair Thomson’s request, to the questions 
concerning hemilaryngectomy) said he did not think much could be advanced in favour of 
formal hemilaryngectomy, because if half the larynx was removed, a skin flap must be 
turned in to replace the epithelial lining on that side; then the remaining half tilted over, the 
skin flap collapsed against the opposite side, and his experience had been that the function of 
the half of the larynx left was very poor. The patients wore a tracheotomy tube, and though 
they had a stronger voice they were really in little better position than if they had had a 
complete removal of the larynx. If following laryngo-fissure any further operation short of 
total laryngectomy was required, it would not be a formal procedure, but a partial excision, 
such as taking off the whole front of the larynx completely. As soon as the ring of the cricoid 
was damaged there was so much stenosis that he did not think hemilaryngectomy was 
satisfactory. 
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Sir STCLAIR THOMSON (in reply) said that in two of his cases of laryngo-fissure there had 
been recurrence, and he had handed them over to Mr. Wilfred Trotter, who had performed 
hemilaryngectomy, turning in a skin flap. Both the patients had been obliged to wear 
a tracheotomy tube permanently, but they had retained a voice. One of these patients was a 
working girl, and she was able to continue her occupation. Laryngo-fissure was a much more 
frequently fatal operation than complete laryngectomy, but there was a great social advantage 
in saving, even with tracheotomy, an audible voice. 

He also had had cases of recurrence of malignant laryngeal disease in other parts of the 
body. In one case after a seven years’ freedom there was recurrence on the opposite cord. 
He performed another laryngo-fissure, and the patient was now free, although the second 
operation was carried out three and a half years ago. In two cases there had been recurrence 
in the glands. One patient was alive eight years after operation on the glands. In one case 
there was no local recurrence, but malignant disease appeared in the mediastinum four 
years after. : 

With regard to the question of the removal of the ala, the reason advanced for keeping it 
was that cartilage formed a better barrier in case of recurrence. In his own view, however, 
the barrier lay rather in the perichondrium, and when he removed the ala he secured a better 
view, better control of hemorrhage, less tendency to subsequent stenosis, and quicker healing. 
If bare cartilage was left, it was not covered by granulations until months later, whereas 
after removal of the cartilage, the vascular surface left was quicker in healing. 

He was strongly convinced of the advantage of keeping the tracheotomy tube in for the 
tirst seven hours, or the first day ; the procedure made for safety. 


Mr. H. 8S. BARWELL (President) said that both Mr. Colledge’s cases showed good results. 
In the first case there was very useful articulation. 

Dr. W. SYME asked whether Mr. Colledge had experience of sub-hyoid pharyngotomy in 
cases of malignant disease of the epiglottis. It seemed an easy method of dealing with this 
condition in suitable subjects. 

Mr. COLLEDGE (in reply) said that he showed these two cases as a sort of appendage to 
Sir StClair Thomson’s series. In answer to Dr. Syme, the very large tumour growing from 
the edge of the epiglottis—a picture of which he had shown at the lecture on the previous 
day—was removed by sub-hyoid pharyngotomy, but not intentionally, because the operation 
was begun with the idea of removing the larynx. When the entrance to the larynx was 
exposed, it was found that the tumour only grew from the epiglottis, and laryngectomy 
was not required. He would not perform that operation intentionally ; there was better 
exposure obtained by going through the side and deliberately cutting one superior laryngeal. 
In that case both superior laryngeals were cut, and he (Mr. Colledge) did not see how one 
could perform sub-hyoid pharyngotomy with free exposure without cutting them so. That 
patient had trouble in swallowing afterwards, though his death six months later was following 
appendicitis, without any sign of recurrence. The functional result in the patient exhibited 
was excellent. 


Case of Achalasia of the Cardia after Treatment by Hurst’s 
Mercury Tubes. 


By Hersert TILLEY, F.R.C.S. 


A. B., AGED 58, male. Occupation, tinsmith. 

History.—The patient was admitted for “ difficulty in keeping food down and 
vomiting’ for eighteen months; the first symptom had increased during the four 
months before admission, but the vomiting varied in frequency, and sometimes the 
ejected food was unchanged, at other times its constituents were unrecognizable. 
Since 1915 the patient had had an uncomfortable feeling in the gullet and a sensation 
us of a lump in the throat. For eighteen months he had been losing weight and 
getting very weak. 
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Kxamination.—On admission the patient looked ill and emaciated, and was very 
weak. X-ray examination showed “ dilatation of the cesophagus above the cardiac 
sphincter.” 

Treatment.—On admission, August 4, 1927, to the Ear and Throat Department, 
I examined his gullet by the direct method and removed with Sorensen’s suction 
tube about half a pint of thick fluid composed of macerated food and mucus. 
Through the distal end of the dilated gullet a series of graduated bougies was passed 
through the cardiac orifice. 

August 6, 1927.—Hurst’s mercury tube dilators, Nos. 28 and 32, passed into the 
stomach without much difficulty. The first was left in for five minutes, and the 
second for ten minutes. A similar treatment was carried out daily, except that 
sizes 32 and 34 replaced the smaller bougies used on the first two occasions, and on 
the fourth day of treatment the patient could swallow and retain semi-solid food. 

August 13, 1927.—Patient can now pass the bougie himself, and he takes practically 
any food he likes. No vomiting occurred after the first passage of the mercury 
bougie. The patient has put on 14 lb. in weight since the treatment commenced and 
looks an entirely different being. At present he passes the bougie once a week. 
Duration of stay in hospital was eleven days. 


Discussion.—Mr. W. M. MOLLISON said he had seen two cases of kinks in the middle of 
the cesophagus. One was in a female patient, aged 30, who had a most remarkable S-shaped 
kink in the middle of the cesophagus, accompanied by the typical symptoms of achalasia. 
[Skiagram shown.| The other case was the first of the kind he had seen, and he, himself. 
thought the kink might have been due to adhesions in childhood. Dr. Hurst, however. 
believed it to be a case of achalasia. The patient died of heart failure following operation on 
the gall-bladder. 


Mr. E. D. D. DAVIS said he had seen several skiagrams of cases of achalasia showing 
irregularities similar to those in Mr. Mollison’s case. He regarded it as an incodrdination of 
the whole of the csophagus in addition to that of the lower end. For more than six years 
he had observed a man with dilatation of the gullet, for whom he had dilated the cardiac 
orifice repeatedly. This patient also used the mercurv-weighted stomach tube recommended 
by Hurst. In spite of treatment, the cesophageal dilatation was steadily increasing, as 
shown by skiagrams taken at intervals of two years. The dilatation and dysphagia increase 
as the musculature fails with advancing years. 


Mr. Rrpovut said that one of his patients had two pouches in the cesophagus. When the 
cesophagoscope was put down it became occluded with fluid, and when it was, sucked out it 
became clear; lower down there was another occlusion. 


Mr. H. V. Forster (Liverpool) said he had used Plummer’s bougie with success; it 
gave relief for about a year, after which the patient returned. Had Mr. Tilley any 
experience of mechanical dilators of a more rigid, expanding type, such as the Starcke ? After 
confirming the diagnosis by the cesophagoscope he, personally, had found it difficult to get 
the Plummer’s bag into the wsopbagus when the patient was anesthetized, and he now 
preferred to introduce it without a general anesthetic, first passing it into the stomach and 
then blowing it out with water, and letting out just as much water as was necessary to allow 
it to be withdrawn safely. He understood that the orthodox way was to pass it accurately 
into the middle of the stricture under the guidance of the X-ray screen and then use water to 
produce dilatation. 


Mr. ERIC WATSON- WILLIAMS said he had seen a similar kink in a case of his own. On 
the first occasion, after giving a barium meal one saw the pouch filling up, and from the 
pouch a thin trickle of bismuth went down one side. He thought there was a stricture half 
way down the cesophagus, but later found that it was a case of cardiospasm. With regard to 
the use of the mercury tube, he recently had a case in a man, aged 50, who had been doing 
well for seven years, and who had passed the tube daily until last spring. He then began to 
find that after taking the mercury tube out he could not swallow food. He (the speaker) 
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thought the trouble was due to a tightened and irritated cardia, which shut up on the with- 
drawal of the mercury tube. The patient was relieved by dilatation by means of three 
gum-elastic bougies; by passing first one, then another alongside it, then a third in between 
the two, one could tell how much force was being used to stretch the cardia. The patient 
had since given up using the mercury tube. 

Mr. TILLEY (in reply) said he had not tried expansible steel instruments passed through 
the cardia. He lost courage with regard to that form of dilatation when he heard of two 
cases in which some of the surrounding tissues had been ruptured and the patients had died 
within two or three days from septic mediastinitis. He had tried the ordinary cwsophageal 
bougies, but not the expansile water bladder. The mercury tube he used was so easy to 
manipulate that he intended to continue its use until convinced that there was something 
better. It was less likely to coil up in a bowl-like concavity below the level of the stricture 
than was the case with an ordinary bougie. With regard to Mr. Tawse’s patient: Mr. Tilley 
had seen a case which might throw some light on the diagnosis. In that case there had been 
hoarseness and slight difficulty in swallowing. The hoarseness was due to abductor paralysis 
of the left vocal cord. By deep pressure between the upper edge of the manubrium and the 
trachea a smooth, resistant swelling could be felt. Sir James Berry had operated and removed 
a dermoid cyst. The patient was cured of all symptoms except the hoarseness. 


Mr. H. 8S. BARWELL (President) said that his own first case of foreign body was in a boy, 
aged 4, and occurred at a time when Briining’s instruments were first introduced into this 
country. X-rays showed the foreign body to be in the right bronchus, but when the patient 
was brought to the operating theatre it was found to have shifted into the left bronchus, a 
fact which caused a good deal of trouble. 


Cardiospasm, |Skiagrams and Lantern Slides. | 
By H. Bett Tawse, F.R.C.S. 


\. C., MALE, aged 11. 

History.—Vomiting began at the age of 9, occurring when he lay down in bed at 
night. This, with an occasional exception, has continued ever since, even during 
sleep. He awakens coughing and then vomits undigested food. 

He is apparently healthy and is well nourished. His average food per day is 
30 oz. solid and 34 oz. liquid. During eleven days—while in hospital—and in bed 
he vomited on seven occasions, always at night, an average quantity of 8 fluid oz. 
When at home he vomits oftener. 

Physician's report (Dr. Wilkie Scott).—Negative. There is no clinical evidence 
of a large thymus or of enlarged glands at the hilus. The left pupil is definitely 
larger than the right, but both react normally to light on accommodation. The 
\Wassermann reaction is negative. 

X-ray report (Mr. Clayton Rigby).—There is obstruction at the lower end of the 
«esophagus with great dilatation of the whole of the @sophagus above. Appearance 
suggests that obstruction is due to cardiospasm. 

Indentation about middle of cesophagus. The mediastinum at this part shows 
nereased density. 

In the antero-posterior view, a dense shadow extends downwards and to the 
right. from the manubrium sterni to the third interspace, ? due to large thymus. 
There are numerous calcareous glands at the hilus on both sides and the heart is 
somewhat narrowed 
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Extreme and Diffuse Dilatation of the CZsophagus, [X-ray 
Photographs and Lantern Slides. } 


By H. Bei Tawse, F.R.C.S. (case of Dr. F. J. Poynton). 


D.J., FEMALE, aged 10. First signs of trouble in swallowing noticed in the 
second year; worse after bronchitis in the fourth year. Diagnosed then as enlarged 
thymus. At the age of 7 the attacks of difficulty of swallowing became very severe ; 
there was no stridor, but the child ran about crying for air, and in the worst attacks 
became quite unconscious and appeared to be dead. These attacks lasted about 
three minutes ; during them thick mucus collected and relief was obtained on vomit- 
ing. The case was thought to be a new growth of the esophagus. The child died 
after operation for the relief of the condition. 

X-ray Examination. —The screen examination reveals equal illumination of both 
lungs except where the lung field is encroached upon on the right side. The dia- 
phragmatic movement is equally good on both sides. Barium fluid is seen to pass 
down cesophagus into stomach without delay. The cesophagus diverges to the 
right ; the cardiac orifice appearing to the right of the spine. The skiagrams show 
an abnormal shadow of uniform opacity extending from the first to the twelfth rib, 
and encroaching into the lung field on the right side. In the oblique view this 
tumour is seen to be lying posteriorly to the lung. The heart and aorta shadows are 
quite distinct. There is no evidence of any displacement of the trachea. 

From appearance alone the nature of this tumour cannot be interpreted. Taking 
into consideration the clinical side of the picture the following can be ruled out: 
Encysted pleurisy or empyema, sarcoma, mediastinal glands, enlarged thymus (also 
position). 

The cesophagus, although displaced, does not appear to be directly connected. 
The opaque fluid passes directly into stomach. 

Benign tumours of the mediastinum are possible, such as fibrous myoma, etc. 
The defined outline and uniform opacity are very suggestive of encysted fluid. 

The appearance is not that of a hydatid cyst. In conclusion it is suggested that 
the condition is a dermoid cyst growing from the posterior mediastinum. 

Remarks.—The X-ray report is given to show the difficulties of interpreting 
skiagrams. 

(Esophagectasia not being suspected, a transthoracic operation was performed and 
revealed an enormously dilated cesophagus. 


Mr. H. S. BARWELL (President) said he did not think the condition in this specimen was 
achalasia at all, but some more obscure condition, which would perhaps never be determined, 
as no post-mortem examination had been allowed. The long narrow track of barium passing 
down in the middle of the shadow was not like what was seen in ordinary achalasia. 


Foreign Body in Larynx. 
By M. Vuasto, F.R.C.S. 


J. W,, FEMALE, aged 19. On July 10, while holding an open safety-pin in her 
mouth, patient had a fit of coughing; the pin disappeared. Patient felt no 
discomfort, and slept soundly through the night. She ate a full breakfast; later in 
the day she had a “ choky”’ feeling, and consulted us at the West London Hospital. 

X-rays showed the pin in the position indicated in the photo. The point of the 
pin was upwards and forwards. There was a very slight degree of dysphonia, and it 
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was surmised that the pin was embedded in the larynx. The general condition was 
good. Under general anesthesia, laryngoscopy showed the pin to be in the larynx. 
The upper surface of the safety guard alone was visible, peeping through the rima 
glottidis. It was assumed that the pointed end was embedded in the tissues below 
the anterior commissure. Gentle movements of traction and rotation were unavailing 
to dislodge the pin (the operator does not remember attempting to extract the pin by 
pushing it into the wider parts below) ; the operator decided to extract it through an 
external incision. The patient was moved for the purpose, from the dark room to 
the main theatre. During the transit, the patient “came round” slightly from the 
anzsthetic, but not sufficiently to lead one to suppose that the pin had shifted its 
position. A laryngotomy was first performed, and as the pin was not located, the 
thyroid cartilage was split ; still without success. On further examination with the 
endoscope, it was found that the pin had slipped down into the right’ bronchus from 
which it was removed without difficulty. 


A Case of Sphenoidal Sinusitis, due to Bacillus Mucosus 
Capsulatus. 


By Haroxtp Kiscw, F.R.C.S. 


A. H. J., A MAN, aged 36, complained of intense pain in the right frontal region 
which began in 1916, and occurs periodically. He has a certain amount of nasal 
and post-nasal catarrh. On examination, there wasa grossly deflected nasal septum 
to the right, and some sticky discharge in the naso-pharynx. Otherwise nothing 
abnormal was discovered. A complete X-ray examination of the nasal sinuses 
revealed opacity of the right sphenoidal sinus. Owing to the deflected septum it 
was impossible to lavage the sinus, so a submucous resection was performed. The 
sinus was then washed out and a culture taken. The anterior wall of the sinus was 
then opened. He is now quite well and free from pain. The culture showed a pure 
growth of the Bacillus mucosus capsulatus. 


Discussion.—Dr. PATRICK WATSON- WILLIAMS said there were many points of interest in 
this case. He did not recall any sphenoidal sinusitis due to this bacillus alone. Furthermore, 
Mr. Kisch had found that the fluid sucked out was clear, and was not even suspected of infectivity 
until submitted to bacteriological examination, proving that it was not only in cases in which 
there were many polymorphonuclear leucocytes that an infective inflammation might exist 
and cause intense local symptoms. This man had, between attacks, a distinct loss of memory, 
inability to concentrate his mind, and an intractable temper ; his mentality was so profoundly 
affected that in his periodic depression he was prepared to end his life. Had he done so, no 
one would have suspected the cause of the suicide. He (the speaker) was convinced that 
many cases of suicide were directly determined by sinus infections. The verdict of the 
coroner’s inquest was usually “suicide during temporary insanity,”’ but there was never any 
post-mortem investigation which might prove that many lives were thus brought to a tragic 
end from a failure to diagnose in time the sinusitis or other focal infection. It would be well 
that all branches of the profession should be on the look-out for cases in which mental 
symptoms were associated with definite sepsis and report them. 


Mr. ADAM (Glasgow) referred to two cases of the kind who had been under the care of 
alienists. He asked whether Dr. Watson-Williams thought there might not be some 
relation between psychosis of nasal origin and abscess of frontal lobe. 

Dr. P. WATSON-WILLIAMS (in reply to Dr. Adam) said that he had not had cases of 
frontal sinus disease associated with cerebral abscess with mental symptoms due to such 
abscess, but there were cases of sinus disease in which mental symptoms disappeared when 
the sinus had been dealt with. 


D—L2 * 
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Mr. KiscH (in reply) said that this patient was a chartered accountant and therefore 
intelligent, and when seen he was greatly depressed, and had threatened suicide. At first he 
(Mr. Kisch) had thought the case might turn out to be one of sarcoma or carcinoma of the 
sphenoid, and that was why he had that region X-rayed. No sinus other than the sphenoidal 
was affected. In his opinion, it was a common occurrence to see different degrees of mental 
change in nasal sinus disease. 


Postcricoid Carcinoma treated by Diathermy with Complete 
Disappearance of Growth. 


By LEstIE Powe, M.B. 


Miss H., aged 56, first seen April 22, 1927. 

For one year had complained of catarrh of throat. For three months difficulty in 
swallowing, losing flesh, said she had at night “a little cough and brought up a lot 
of watery fluid, continuing for about two hours.’’ A large pedunculated tumour, 
irregular but not ulcerated, was seen obscuring the larynx and extending forward to 
epiglottis. 

April 28, 1927.—Operation : Diathermy, using Davis gag. Growth seen to extend 
all round lower pharynx and forwards on the right on to the arytzno-epiglottidean 
fold. Section shown: Epithelioma. 

May 5, 1927.—Examination under anesthetic and further diathermy to doubtful 
spots. 

June 17, 1927.— Quite healed : patient swallowing well. Has remained well since, 
and only complains of a little irritation in throat. Has gained 3lb. Contraction from 
scarring on right side. 

Discussion—Mr. H. S. BARWELL (President) said he presumed that Dr. Powell did not 
use suspension or the directoscope or other means of obtaining access to the growth. 

Mr. L. GRAHAM BROWN said he did not think the condition was quite healed. On the 
right side, in the post-cricoid region, he saw what he took to be a portion of the original 
growth, or a recurrence. 

Dr. LESLIE POWELL (in reply) said he thought that the swelling now seen was due to 
scarring ; it had been in that stage four months. He did not use any other form of suspension. 
When employing diathermy in these cases it was a good plan to make an inspection a week 
afterwards and to touch doubtful spots again; the patient would submit to this more readily 
then than Jater. 


Fixation of Left Cord due to Blow on the Neck. 
By W. M. Mottutson, C.B.E., M.Ch. 


PATIENT, male, aged 37. On October 4, 1927, was cranking a car when the 
handle swung round and hit the left side of the neck ; he had severe dyspnoea for a 
quarter of an hour; talking and swallowing have been painful for a time and the 
voice has not recovered. Wassermann reaction: negative. 


Mr. H. S. BARWELL (President) asked if there was any sign of a hematoma. [Mr. 
Mollison: No.| The only case he (the President) had seen in which the cord was fixed after 
injury was one in which there was distinct ecchymosis of the cord. The patient in that case 
had recovered, and he thought it likely that this patient would improve. 


. 
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Simple Ligature Applicator for Tonsillar Vessels. 
By Sir JAMEs Dunpas-Grant, K.B.E., M.D. 


THE apparatus consists chiefly of a tube of glass or metal, and a carrier in the 
form of a wire which is notched at its distal extremity. The ligature is passed 
through the tube and one of the outer extremities marked with a knot. The other 
extremity is tied round this one in the form of a half slip-knot which is tightened. 
When the loop is placed round the vessel or the forceps, the knotted end is pulled 
upon and the tightened slip-knot is drawn down until it tightly encircles the tissue 
in the forceps. It is, in fact, Coakley’s slip-knot, but its application is greatly 
facilitated by the use of the tube. The small details are sufficiently obvious, such as 
that the non-knotted end should be twice the length of the knotted one, and that the 
catgut, if used, should not be soaked to such an extent as to make it soften and 
swell, as it will then not slip as easily as could be wished. 


FURTHER REPORT OF CASES PREVIOUSLY SHOWN. 
Laryngeal Case shown in May and June, 1927. 
By T. B. Layton, D.S.O., M.S. 


W.E., AGED 65, seen March 31, 1927. History of hoarseness six months, 
getting steadily worse. Irregular swelling whole length of the right cord, no loss of 
mobility. After extraction of teeth very great improvement. In May right cord 
pink, still slightly swollen, margin no longer irregular. Small area at each vocal 
process suggestive of pachydermia. Over this on right side two small white spots 
resembling heaped epithelium. May 16: Small subglottic swelling below anterior 
commissure, still present on May 19. May 20: Laryngo-fissure, under local 
anesthesia, after preliminary tracheotomy. Slight injury to right false cord in 
opening larynx. No evidence of malignant disease, subglottic region normal. The 
two white spots by the right vocal process proved to be flaky pus, the subglottic 
swelling a bead of mucus. The whole length of the cord and subglottic region was 
palpated with the finger and found to be quite soft. No appreciable difference could 
be seen at this time between the two sides of the larynx. When shown at June 
meeting the redness of the cord had partially returned again. 

The condition has now practically returned to what it was at the end of March. 
Wassermann negative. 

Discussion.—Mr. H. S. BARWELL (President) said he remembered seeing this case in 
May, and it was very difficult to make a “snap” diagnosis. The right vocal cord was 
thickened and infiltrated, and he personally had considered that epithelioma was the most likely 
diagnosis, and had suggested an exploratory laryngo-fissure. Time had proved him wrong; 
but it was better to perform an exploratory laryngo-fissure than to allow a cancer to progress 
beyond the reach of operation. 

Sir SrCLAIR THOMSON said that several cases which seemed to be cases of pachydermia 
had proved to be due to tuberculosis. The case showed the advantage of exploratory laryngo- 
fissure, when the operation could be performed with safety. Had the effect of three weeks of 
strict silence been tried in this case? In many of these cases the lesion was overlaid with 
chronic laryngitis and comparative hypertrophy. After three weeks strict silence the 
conditions subsided and then a lesion would become more definitely limited and easier to 
diagnose. The period of silence could be well employed by testing for tubercle or syphilis, 
watching pulse and temperature, and so on. 

Mr. LAYTON (in reply), said that Sir StClair Thomson’s suggestion had not occurred to 
him ; he would now put the patient on silence. 
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Case of Sinusitis Complicating Scarlet Fever, shown 6 years ago. 
By T. B. Layton, D.S.O., M.S. 


E. S., AGED 18, was shown at the meeting on May 6, 1921, to demonstrate marked 
disfigurement resulting from a forehead flap when used for subcutaneous swelling 
above the inner end of the eyebrow (vide Proc. Roy. Soc. Med., 1920-21, vol. xiv, 
Sect. Laryng., 56). 

The case is now shown to demonstrate that one’s fears of extreme disfigurement 
have proved wrong and that the scarring is such that it can easily be covered by the 
coiffure. Compare Mr. Archer Ryland’s case (Proc. Roy. Soc. Med., 1920-21, vol. xiv, 
—_ p. 15), and Mr. Harold Kisch’s case (Proc. Roy. Soc. Med., 1926-27, vol. xx, 
p. 1640). 


Elderly Man with a Growth on the Hard Palate and Great 
Enlargement of Glands. 


By NorMan BARNETT, F.R.C.S. 


SHOWN for diagnosis at the Summer Meeting. 
Further pathological examination showed the growth to be non-malignant. The 
patient gradually sank and died owing to the general toxic condition. 


CORRIGENDUM, 


The Report of the Research Committee published in the Proceedings, vol. xx (Sect. 
Laryng.), 115, was incorrectly referred to Mr. H. Bell Tawse’s case of “ Perforation of the 
Palate,” shown at various meetings, instead of to the case of ““ Growth on the Palate,” shown 
by Mr. Bell Tawse on March 4, 1927. (Proceedings, xx (Sect. Laryng.’, 42.) 
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[November 2, 1927.] 
Concerning the Origin and Nature of Osteoblasts. 
By Professor Sir ARTHUR KEITH, M.D., F.R.S. 


ABSTRACT.—Three specimens are described which illustrate the formation of true bone in 
laparotomy wounds of the epigastric region of the abdomen. The literature dealing with 
their occurrence is surveyed and it is found that the majority of instances (84 out of 36) occur 
n laparotomy wounds made in or near the supra-umbilical part of the linea alba. Specimens 
in the R.C.S. Museum are enumerated illustrating heterotopic formation of bone in 
organs and parts which have no direct connexion with the skeletal system. An attempt 
is made to explain their occurrence on the traditional conception of bone-growth, namely, that 
it is the work of a specialized cell normally confined to the skeletal system. It is concluded 
that the heterotopic formation of bone cannot be explained unless it be accepted, as is now 
advocated by Professor Leriche, of Strassburg, that under certain states cells of tissues other 
than the skeletal can become osteoblastic in nature and in action—a view supported by the 
results of many recent experimental investigations. The view advocated here, not a novel 
one, is that “new” osteoblasts arise from the capillary system—especially from buds 
thrown out by that system when a neighbouring substauce or body has to be absorbed. 
Certain necessary conditions are mentioned, but it is admitted that a full and satisfactory 
explanation of why supra-umbilical scars are more frequently the site of heterotopic bone 
formation than laparotomy scars in other parts of the abdomen has not been reached. 





My interest in the origin of bone-forming cells was reawakened by a specimen 
sent to the museum by Mr. J. P. Lockhart-Mummery in 1916. Thespecimen wasa 
rod-like piece of bone an inch in length and one third of an inch in thickness, which 
had formed within the scar-tissue of a laparotomy wound. The subject from whom 
it had been excised was a soldier, aged 25, who had been wounded in the foot, 
subsequently developing a subdiaphragmatic abscess. This was opened and drained 
through an incision made above the umbilicus, about 4 in. in length, and near, or 
in, the linea alba. Thirteen weeks later, when Mr. Lockhart-Mummery had 
oceasion to reopen the abdomen, this heterotopic piece of bone, with its surrounding 
scar-tissue, was excised from the depth of the old wound. The scar-tissue was 
bound fast to the deep sheath of the rectus abdominis, near the linea alba. In this 
part of the abdominal wall of certain reptilia, bony rib-like structures are formed. 
Had the wound reawakened some ancient ossific tendency? Or had the wound 
of the foot set free in the circulation a brood of osteoblasts? I mention these 
surmises to illustrate the traditional attitude of the anatomical mind towards the 
problem of bone formation. For, since the introduction of the compound microscope, 
anatomists have believed that bone can be formed by only one kind of cell, the 
osteoblast, and that this cell arises in, and is confined to, the skeletal system. We 
anatomists did not believe that bone could be produced anywhere except by cells 
having an osteoblastic lineage. In this paper I propose to lay before you some of 
the evidence which is disturbing this traditional belief. 

Two years ago Mr. John Cowper sent a specimen of the kind just mentioned to 
the museum. The piece of bone, 24 in. long, had formed along the depth of a 
laparotomy wound, the sear-tissue in which it lay being fused with the deep sheath 
of the rectus, near the mid-line. The patient from whom Mr. Cowper removed this 
specimen was a man, aged 50, on whom a laparotomy had been performed nine 
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months previously, the incision lying in the epigastric region to the right of the 
linea alba. Mr. Cowper observed that besides the larger piece of bone which came 
from the upper end of the scar, there were small isolated pieces of bone along the 
depth of the lower part of the healed wound. In this case there was no wound or 
fracture of bone to set osteoblasts free in the circulation. 

Looking into the literature on the heterotopic formation of bone I found that 
the epigastric region of the belly wall is one of the most usual sites. In their 
monograph! on “ traumatic osteomata,” Sir Robert Jones and Mr. D. Morgan cite 
an epigastric case; another case was mentioned by Mr. John Morley*; a case is 
described by Mr. J. Berry Haycraft*; Dr. Wilfrid Newcomb exhibits to-night 
the microscopic section of a specimen from St. Mary’s Hospital. This specimen 
was removed by Mr. V. Warren Low from a median supra-umbilical scar, the plate of 
bone being 24 in. long and 1 in. wide, and still embedded in dense fibrous tissue. 
The subject from whom it was excised in March last was 26 years of age; a median 
supra-umbilical laparotomy had been performed twenty-five months previously. The 
bone lay in the upper part of the wound and was adherent to the anterior part 
of the sheath of the rectus. Mr. L. R. Braithwaite tells me he has seen 
ossifications form in the upper part of the rectus abdominis after traumatic rupture 
of its fibres. Dr. Robert Didier‘ has published recently an excellent account of 
bone formation in an epigastric scar, calling attention at the same time to a thesis 
published by Dr. Maurice Bouton,’ in 1926, wherein are recorded thirty cases 
{including Dr. Didier’s) of bone-formation in laparotomy scars. A survey of all 
these recorded cases shows us that the laparotomy scars in which bone is formed 
involve the supra-umbilical region of the two recti—the linea alba and the region 
crossed by fibrous intersections; that bone arises in the deep and upper part of the 
sear, often at several points, which unite as they grow; they occur fifteen times 
more frequently in men than in women, and in men over thirty more frequently 
than in men under thirty years of age. Whatever theory we may adopt to explain 
the presence of osteoblasts in laparotomy wounds during cicatrization must explain 
the special susceptibility of the epigastric region and of the male sex. Of the thirty 
cases recorded by Dr. Bouton, in twenty-eight the scar-bone lay in the epigastric 
region in, or near, the linea alba.° 

In order to obtain light on the conditions which lead to bone formation in 
cicatrizing laparotomy wounds, let us make a rapid survey of the parts and tissues 
of the human body which are most frequently the sites of heterotopic ossification. 
We have no special section in the Museum of the Royal College of Surgeons to 
illustrate heterotopic ossification, but my colleague, Mr. Cecil Beadles, has selected 
specimens from various sections of the Museum to illustrate the occurrence of 
ossification in unusual sites. Two specimens from the eye series show the formation of 
bone plates in the choroid coat—collapsed eyes in which there had been plastic chorditis. 
From an evolutionary point of view we could understand the formation of bone 
plates in the sclerotic coat, but apparently this coat is immune and the choroid which 


1 Archives of the Roentgen Rays, 1905, 1906. 

2 Brit. Med. Journ., December 6, 1913. 

3 Lancet, April 7, 1923, 701. 

4 Gaz. des Hépitaux, April 20, 1927, 525. 

5 ‘* A Thesis tothe Medical Faculty of Medicine of Paris,” Paris, 1926. The subject of this thesis was 
suggested to Dr. Bouton by Professor Lectne, who recorded some early cases of scar ossifications. 

6 Professor M. J. Stewart informs me that he has met with two cases in which bone was formed in 
supra-umbilical scars and has also observed heterotopic bone formation in walls of arteries, round healed 
tuberculous foci in the lungs and in calcified tumours of the thyroid. He also kindly sent for exhibition 
a section of a neurinoma ensheathed by bone. Dr. Newcomb also showed microscopic preparations of 
bone in an aortic valve and round a calcified focus in the lung. Dr. Davies Colley exhibited microscopic 
preparations of bone formation in muscles. 
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suffers—changed it is true, by a plastic inflammation—is one which has never been 
subject to an ossific process at any point of its evolutionary history. While 
ossification appears in laparotomy wounds before the process of cicatrization is three 
months old, that in the choroid is delayed. Mr. Percy Dunn’ has observed that a 
period of about twelve years elapses between the collapse of the eyeball and the time 
at which bone piates become palpable. No structure of the body is more completely 
isolated from surrounding bone than is the choroid coat of the eyeball. It is almost 
impossible to believe that ossification in this case could be set up by skeletal 
osteoblasts. Nor is any atavistic explanation possible, as in the case of laparotomy 
wounds. 

In the breast series of specimens there are four which illustrate the formation of 
bone within the mamma. Three of these are tumours, osteo-chondro-sarcoma, 
osteo-chondro-giant-celled sarcoma, osteo-sarcoma (spindle celled), the fourth being a 
remarkable specimen presented by Sir J. Lynn Thomas. It was found in the 
apparently normal udder of a ewe; in shape and size it recalls the stalk of a bunch 
of grapes. Another of our museum specimens illustrates the formation of a dense 
compact piece of bone within the tonsil, but we have no specimen which exemplifies 
ossification within the thyroid gland, although that gland is regarded as one of the 
commoner sites for the appearance of heterotopic bone. Nor have we specimens to 
show bone formation in the wall of the aorta, or in the coats of the great arteries, 
or even in the fibrinous sac of aneurysms—although all of these are admittedly 
sites at which bone formation occurs. Nor have we specimens which show formation 
of bone in fibro-myomata of the uterus, in fibrous tumours of the ovary, or to show 
true bone in the lung, formed at the sites of healed cavities. We have numerous 
specimens showing the formation of bone in the falx cerebri and the pia-arachnoid. 

I have selected these examples because they seem to support a belief, now 
held by many surgeons, that other cells in the body than those of a true osteo- 
blastic lineage can, under certain circumstances, produce true bone. The late 
Sir William Macewen” did not share in this belief; osteoblasts, he held, had such a 
strong inclination to wander that nature had found it necessary to surround each 
bone with a membrane they could not penetrate—the periosteum.* If a breach was 
made in the periosteum then there was at once an exodus of osteoblasts into the 
tissues adjoining the breach. If we accept Sir William Macewen’s teaching we can 
offer an apparently satisfactory explanation of the majority of cases of bone 
formations of tramatic origin met with by surgeons. In most there is a history of a 
blow or tear in which we may suppose the periosteum to have been damaged, 
muscular fibres ruptured and blood effused and osteoblasts set free. Even if we 
accept this as an explanation of traumatic formation of bone in muscles we have still 
to explain why the brachialis anticus is much more liable to be its site rather than 
any other muscle of the body. 

In a series of 169 traumatic osteomata cited by Sir Robert Jones,‘ sixty-one were 


1 Lancet, 1925 (i), p. 299. 

2 The Growth of Bone, 1912. 

3 Sir William Macewen maintained, and his teaching has been accepted by many surgeons, that the 
periosteum is a passive membrane and that its deeper stratum—the stratum in contact with bone—has no 
osteogenetic power, taking no part in the growth of bone, which is in direct opposition to all that is held 
and taught hy anatomists and physiologists. Professor Leriche, although differing from Sir William 
Macewen on many points, agrees with him as regards the periosteum. The view that the deeper stratum 
of the periosteum has no power to form bone, rests upon the results obtained by experiment. If bared of 
bone or if transplanted, periosteum fails to produce bone. If a botanist transplants the cambium or 
growing stratum of a tree it fails to grow wood, but he does not, on this account, refuse to believe that the 
cambium layer is the wood-producing stratum. One may transplant the growth (epiphyseal) dise from 
a young bone; it will not aouiens bone, and yet it is physiologically and anatomically the site of normal 
growth. The periosteum is bone-producing in its normal site but not when transplanted. 
4loc. cit. 
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formed in the brachialis anticus, thirty-two in the quadriceps cruris, twenty-five 
in the adductor longus, fourteen in the biceps of the arm. It is difficult to account 
for such an incidence on anatomical grounds. There seems to be a particular 
susceptibility in the parts which are near the elbow-joint—whatever the cause of 
that susceptibility may prove to be. Besides, many of these bone formations are 
free and widely separated from any part of the skeleton. Among the specimens in 
the Museum of the Royal College of Surgeons are two cancellous osteomata removed 
from the region of the buttock, and one from loose tissue over the ischial tuberosity. 
Three other specimens of cancellous osteomata were excised from the upper tibial 
region of different subjects and were quite free from any skeletal attachment. 
Another osteoma removed from the extensor aspect of the carpus was not attached to 
any bone. To account for these free osteomata one must suppose that osteoblasts 
have a power of free migration, and that their journey ends when they have found a 
nidus suitable for their growth. If we regard osteoblasts as cells which have 
a power to migrate and have a tendency to exercise this power, then we can offer 
an explanation of many, but not all, of the phenomena, which mark the progress of 
generalized myositis ossificans and of those rheumatoid states characterized by 
the ossification of ligaments and capsules which bind one bone to another. Clearly, 
before discussing the manner in which bone is formed in laparotomy scars, we must 
see to what extent osteoblasts can migrate, or be disseminated. 

Can the cells which are locked up within a piece of grafted living bone free them- 
selves from their spaces, migrate, divide and proceed to the formation of new bone? 
Sir William Macewen had no doubt that bone corpuscles could do all of these 
things ; he gives his reasons for his belief in “The Growth of Bone,” published in 
1912. In their recent work’ Professors Leriche and Policard declare that bone 
corpuscles can do none of these things. Their book is one which demands serious 
consideration from every surgeon and anatomist, for it is founded on minute and 
accurate observations extending over a period of ten years. Professor Leriche has 
reached the conclusion that osteoblasts do not form or deposit bone; bone is formed 
in an intercellular matrix, the preparation of this matrix, and the final deposition of 
calcium salts within it, being regulated by a ‘ humoral influence ’’—the exact nature 
of this “influence”’ being at present unknown. Osteoblasts, in his opinion, resist 
the deposition of the calcium salts ; it is only when their resistance is overcome that 
they suffer themselves to be immured within lamellar walls and take on the form of 
bone corpuscles. Once immured, they become merely passive elements, their only 
power being that of causing a dissolution of their prison walls, should absorption of 
bone occur. Such corpuscles cannot under any circumstance give rise to new bone. 
If the piece of bone containing them is transplanted, all the corpuscles die; the 
transplant merely serves as a skeleton which neighbouring fibroblasts, taking on the 
office of osteoblasts, will invade and replace. Ever since 1896, when Barth * published 
the results of his experimental investigation of bone transplantation, there have 
been many investigators who have come to the conclusion that the virtue of a trans- 
planted piece of bone does not lie in its corpuscles; whether they are dead or living, 
the piece of bone serves its purpose equally well. A search amongst the numerous 
papers which have been recently contributed to the elucidation of this subject will 
show that for one man who believes that the corpuscles of a graft take no part in 
the new formation of bone, there are two who have found evidence that they 
do actually participate.’ But the cells which serve are not those locked up within 

1 Les Problémes de la physiologie normal et pathologique de l’os, Paris, 1926. 
2¥For a complete and accurate list of the literature of experimental researches into bone growth the 
reader is referred to that appended to the work just cited by Leriche and Policard. 


3 Among contributions made to this subject I would instance that of Mr. E. W. Hey Groves, Brit 
Journ. Surg., 1917, v, 185. 
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interlamellar spaces, but those within the wider Haversian canals. It is to such 
cells that the term osteoblast should be restricted, but the nature of the perivascular 
cells, and the question whether they should be ranked with fibroblasts, or should 
be regarded as having an intimate relation to vascular mesenchyme, are matters 
to which I shall have occasion to return. 

That these Haversian corpuscles live when a piece of bone is excised and 
“ cultivated,”’ and that they have a power of multiplying and of emigrating, has been 
demonstrated by Dobrowolskaja.' My friend, Professor C. C. Maklin,? by utilizing 
various methods of vital staining, has been able to discriminate the various cellular 
elements concerned in the repair of experimental fractures of bone. He found that 
osteoblasts issue from beneath the periosteum and from Haversian canals and spaces 
and spread into the provisional callus between the fractured ends. 

As the evidence now stands, we must conclude that osteoblasts are directly con- 
cerned in the formation of bone, that they can multiply and also migrate, but there 
are no grounds for supposing that they enter the circulation and give rise to bone 
formations such as we are now seeking to explain—osteomata formed within laparo- 
tomy scars. The evidence is all against such a supposition. It has been known 
for twenty years past that if the renal vessels of a rabbit are ligatured, especially 
if the ureter is included, calcification of the atrophic renal substances will follow and 
in many cases true bone will also form, particularly between the pelvic calyx and 
the apical substance of the kidney.* Neuhof* found that if a piece of fascia lata 
is used to mend a deficiency in the wall of the bladder, it becomes converted into 
true bone. In none of these cases can we suspect the presence of migrant osteo- 
blasts. In some manner the presence of lime salts in the urine in the pelvis of the 
kidney and in the bladder favours the production of bone in adjacent damaged and 
reacting fibrous tissue. Asami and Dock transplanted pieces of the fibro-cartilage 
of the ear of a rabbit to the fibrous tissue of the neck, and in many instances the 
transplant became a nucleus for bone formation. The dead cartilage served just as 
well as the living. On the other hand, a piece of the xiphoid cartilage failed to elicit 
the formation of bone. Nageotte, on the other hand, transplanted pieces of dead 
cartilage into the ear of living rabbits; they became the centres of true bone 
formation, and yet in the ear of the rabbit there are no “ professional ” osteoblasts. 

Do such experiments help us to understand the formation of bone in laparotomy 
wounds of the epigastrium ? Professor Leriche, arguing from such experiments as 
these and from the results he has obtained from many personal inquiries, has come 
to the conclusion that the fibrous tissue of any part of the body can be made to pro- 
duce true bone. He holds that two conditions are essential. The first is that the 
fibrous tissue must be brought into a state of reaction—as in the earlier stages of 
inflammation—where connective tissue cells assume the rdle of fibroblasts and where 
the intercellular tissue becomes cedematous and finely fibrillar. Now such a state 
must occur in one stage of the healing of every wound. There should be a possibility 
of bone formation in every healing wound. The second condition which is necessary 
for bone formation is the presence of a superfluity of the salts needed in the forma- 
tion of bone—this supply being in solution and bathing the fibroblastic tissue. With 
these two conditions in conjunction bone formation should occur—if only two condi- 
tions are needed. In a laparotomy wound, particularly one which involves the linea 
alba or the sheath of the rectus, one can conceive that accumulations of calcium 


| Brit. Journ. Surg., 1917, iv, p. 332. 
2 Anatomical Record, 1916, x, p. 597; Contributions to Embryology, No. 27, 1920. 
3See Asami and Dock, Journ. Exper. Med., 1920, xxxii, 745; W. H. Harvey, ibid., 1907, xvii, 24; 
Ri. M. Pearce, ibid., 1909, xx, 53. 
4 Surg., Gyn. and Obst., 1917, xx v, 368. 
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salts might form within fibrinous deposits or necrotic patches, but such clots are not 
more likely to form in epigastric wounds than in those made for the removal of the 
appendix. In Dr. Bouton’s thirty cases there was only one, following a suprapubic 
prostatectomy, in which the infra-umbilical part of the linea alba was the site of bone 
formation. Try as we will, the Leriche theory of bone formation does not give us a 
full and satisfactory explanation of the special liability of epigastric wounds to become 
the sites of bone formation. Nor does any theory of abdominal ribs help us to an 
explanation. 

There is a third factor which Professor Leriche has considered and which deserves 
mention here. Robison and Soames’ have published an account of an inquiry into 
the physiology of bone growth, during which they found evidence of a special 
enzyme in bone—particularly where the process of ossification was active. This 
enzyme brings about an orderly precipitation of the calcium salts of the blood within 
newly-formed bone matrix. No one can note the changes which occur where bone 
is growing into and invading cartilage without suspecting an elaborate control of the 
living elements engaged. One surmises that the reaction which occurs at the 
fractured ends of a bone must be set going by means of ferments or other substances 
set free from damaged tissues. Professor Leriche has given an account of one case 
in which he succeeded in producing bone in granulating tissue, and volunteers the 
statement that such an experiment is more likely to be successful if it is conducted 
in the tissues of a limb in which a bone has been broken. It is true that a fracture 
sets free calcium salts, but one may legitimately suspect that stimulating substances 
as well as lime salts may be set free, and may take a part in the production of 
heterotopic bone formation. 

There is still another factor which has to be considered in elucidating the hetero- 
topic production of bone—the relation of vascular tissue to bone production. We 
can still study the various stages in the evolution of bone formation with which we 
are familiar in the skeletons of higher vertebrates. We may note every stage of 
evolution in the limb bones of living amphibia. Professor von Eggling,? of Jena, has 
investigated the growth of bones in amphibia; in the earliest and oldest stage the 
shafts of long bones are merely cartilaginous cylinders covered by perichondrium. 
At a certain point of growth the deeper layer of the perichondrium, instead of 
continuing to produce young cartilage cells, gives rise to cells which proceed to the 
formation of bone, and the shaft of the cartilaginous cylindrical bone thus becomes 
enclosed by a shell of a peculiar rough-fibred laminated bone. 

In a higher stage Professor Eggling found a vascular bud eating its way into the 
shell of periosteal bone and growing into the cartilaginous centre, eroding the cartilage 
as it grew. Round these penetrating vascular channels arose a bone, arranged in a 
Haversian system, concentric lamella being laid down within lamella, such lamellar 
bone being fine-fibred, as is often the case in heterotopic bones. Ultimately a stage is 
reached in the higher amphibia when the whole of the cartilage, save the articular 
ends, is replaced by Haversian bone; even the old primitive sheath of periosteal 
bone disappears and is replaced by perivascular bone. We thus return to the idea 
held by Haller and by Hunter that arteries, if not the actual bone builders, are an 
essential factor in its production. We have to apply this conception to the 
heterotopic production of bone. 

A research upon which I place high value is that carried out by Dr. 
Moschcowitz‘ on the manner in which heterotopic ossification takes place in the 
human ovary. My own observations lead me to agree with him in regarding the 


1 Biochem. Journ., 1924, xviii, 740 and 1855. 
2Ler aufban der Skeletteile, Fischer, 1918. 
3 Johns Hopkins Hosp, Bull., 1916, xvii, 71. 




















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





Section of Surgery 7 


endothelium of capillaries, the reticulo-endothelium of the marrow, the osteoblast, 
bone-cell, and fibroblast as being of the same lineage, all being differentiations of the 
mesenchyme of the embryo. The excellent studies by Dr. Julius Rosenstirn,' of the 
processes which lead to the production of bone in progressive myositis ossificans 
support this thesis. My opinion is that it is when a vascular bud begins to absorb 
a foreign or dead body that the first state necessary for the production of bone comes 
into existence. Whether bone will be formed or not, depends on the presence of lime 
salts in solution and of some other factor or factors we have not yet detected, but 
one of them is almost certainly of the nature of an enzyme. When the process has 
been initiated by osteoblasts of vascular derivation, then neighbouring fibroblasts may 
become altered and take on a bone-forming function. 

Further, on the evidence which recent research has brought to light, we must look 
upon osteoblast and osteoclast as the same kind of cell, but in different physiological 
states. Professor Leriche and others have produced evidence of the control exercised 
on the growth of bone by the vasomotor system. If constituents or derivates of the 
capillary system are, as I believe, the main agents in the building up and in the 
removal of bone, then this vasomotor control is to be expected. No doubt there are 
vasomotor reflexes arising in bone which have so far passed undetected. 

Professor Leriche is of opinion that there is little or no evidence that the 
endocrine system exercises a direct action in the growth of bones. He found that 
the only endocrine which gave positive and stimulating effects in the formation of 
bone was thyroid extract, but no one who has studied the changes which affect all 
skeletal (and other) structures in cases of acromegaly, can avoid drawing the inference 
that somehow the pituitary gland can reawaken and speed up bone growth. Nor is 
there any doubt as to the elements which are stimulated ; they are the osteoblasts 
situated at sites of growth, such as those at the chondro-costal junctions, and 
beneath the cartilage covering of the mandibular condyles at the sacro-iliac joints 
and under articular cartilage. In the skeleton—preserved in the Museum of the 
Royal College of Surgeons—of a man who was the subject of acromegaly for a period of 
twenty years, all the ribs have grown in length, the actual amount of bone added to 
the seventh rib at the chondro-costal junction being 44 in. (114 mm.). The sex 
glands also influence the growth of bones, particularly as adult years are reached. 
Bones become modified in shape and structure according to the pressures and 
stresses which fall onthem. To account for all of these properties of living bone we 
must regard osteoblasts, not as passive agents imprisoned in bone, as Leriche 
thinks, but as actively living cells which control the deposition and absorption of 
bone and which are sensitive and react to many kinds of stimuli—stimuli of pressure, 
of injury, of toxins, and of hormones. 

Is the heterotopic formation of bone conditioned by movement in the site? 
Professor E. J. Carey * has shown that if the patella be excised in puppies, a new 
bone will be reproduced in the sutured tendon, only if the knee-joint is free and 
movable. Movement, in this case, is a necessary condition for bone formation. 
The supra-umbilical part of the linea alba is subject to continual respiratory stresses, 
but I do not think that movement is a necessary condition, because in parts where 
there are no stresses, such as the external ear and choroid of the eye, bone formation 
occurs. Further, heterotopic bone tends to disappear, but it is usually accepted that 
it disappears most quickly when the part affected is kept at rest. 


1 Ann. of Surg., 1918, Ixviii, 485, 601. 
2 Anat. Rec., 1927, xxxvi, 51; Amer. Journ. Anat., 1927, xl, 127. 
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SUMMARY. 


In this article I have attempted to explain why true bone should occasionally be 
formed in the scar tissue of laparotomy wounds made in the epigastric region of the 
abdomen. The evolutionary history of the abdominal wall provides no satisfactory 
clue. Nor can we explain their presence, or the heterotopic formation of bone in 
other parts of the body, by attributing a migratory power to the osteoblasts of the 
skeletal system. To explain the occurrence of such formations we have to adopt 
the theory, strenuously advocated by Professor Leriche, that under certain 
circumstances an osteoblastic function can be assumed by cells of any part of the 
body—other than those confined to the skeletal system. Professor Leriche is of 
opinion that the cells which take on an osteoblastic function are the ordinary 
connective tissue cells or fibroblasts, while I, in common with many others, hold 
that the cells which assume a bone-forming réle are derived from capillary system 
endothelium or reticulo-endothelium. I believe the first condition leading to 
the formation of bone is the presence of a substance or tissue which stimulates 
the neighbouring capillary system to throw out processes to bring about absorption 
of the body. In the invading vascular buds are cells which may become both 
osteoblastic and osteoclastic in their action. In agreement with others, I regard the 
presence of a free supply of suitable calcium salts in solution as a necessary condition 
for the transformation of the vascular sheath cells into osteoblasts. Further, one 
must presume that the presenee of an enzyme is necessary. Even when we have 
postulated all of these factors we still fail to explain why ossification takes place so 
rarely in wounds, and why those above the umbilicus should be so much more 
frequently the sites of heterotopic ossification than are infra-umbilical wounds. 


Discussion.—Mr. FRANK KIDD said that in September, 1922, he had had occasion to remove 
a very large prostate full of small calcium carbonate stones. When being pulled through the 
suprapubic wound the prostate had broken and a large number of stones had escaped into the 
Cave of Retzius. Attempts were made to rescue all these stones, but, as events proved, three 
or four were left behind. 

The patient returned in May, 1923, with a large osteoma in the suprapubic scar. The 
osteoma lay behind the recti-muscles in the Cave of Retzius and was as large as a tangerine 
orange. It was decalcified and examined under the microscope. Dr. Cavendish Fletcher 
reported that the tumour consisted of true cancellous bone. 

Cases of osteoma in suprapubic scars had been reported in America, and he (Mr. Kidd) 
believed that they were not less common in that site than in supra-umbilical middle-line 
scars, but probably many of the cases had not been reported. 

In the case described above several calcium carbonate stones had been found embedded 
in the centre of the osteoma. The presence of calcium salts had apparently irritated the 
inflamed tissues of the Cave of Retzius and induced the inflammatory cells to form true 
cancellous bone. He had always thought that if inflamed tissues were fed with calcium 
they might develop true bone. 
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Treatment of Cancer of the Rectum with Radium by Open 
Operation. 


PRESIDENT’S ADDRESS. 
By Sir CHARLES Gorpon-Watson, K.B.E., C.M.G., F.R.C.S. 


RADIUM THERAPY. 

UNTIL a few years ago the cure of a patient suffering from cancer depended solely 
on the possibility of performing a radical operation. 

About twenty years ago X-rays and radium began to be employed to relieve pain 
in inoperable cases, and in some isolated instances not only remarkable improvement 
but even apparent cures resulted in certain localizations. More recently X-rays and 
radium have been deliberately employed to effect cure not only in inoperable but also 
in operable cases. 

Surgical progress in the present century has been materially assisted by team work 
in all directions. The use of radium and X-rays in surgery requires close co-operation 
between surgeon, physician, radiologist, physicist, hematologist, histologist and 
bacteriologist. It is only by such close co-operation that cases can be suitably 
selected, reactions studied, and statistical data which have a scientific value prepared. 
Much harm has resulted in the past from the publication of immature work, often 
uncontrolled by the scientific data which can only be secured by adequate team work. 

It may be useful here to pause and consider how far the use of radium has 
advanced in recent years in the direction of the cure of cancer in various situations. 

It is, of course, well known that the most satisfactory results are secured with 
epitheliomata of epidermal origin. Epitheliomas of the skin, mouth, tongue, nasal 
fosse, pharynx, vagina, and cervix uteri fall into this group and are especially 
susceptible to the influence of radium. 

There is considerable evidence in this group to show that a high percentage of 
local cures can be secured in operable cases and in some situations, e.g., the lip, 
tongue, and the cervix uteri, probably higher than by surgical procedures, and, further, 
a percentage of inoperable cases of epidermal cancer can be cured in this way, and 
this is especially true of epitheliomata of the fauces and cervix. With regard to the 
glandular extensions of this group, considerable advances have resulted from the 
combination of surgery and radium barrage by distant therapy. One of the most 
noticeable advances under this group is seen in connexion with cancer of the tongue, 
which has never given brilliant results with surgery. The results of radiation in 
cancer of the tongue at the present time—apart from glandular involvement—excel 
those of surgery in the past. Brilliant as the results are in cancer of the tongue, 
results in cancer of the cervix uteri are no less remarkable, as shown by the work of 
Malcolm Donaldson. t 

RECTAL RADIUM BARRAGE. 


In making this preliminary communication on a series of cases of cancer of the 
rectum treated by a comparatively new method, I am anxious not to raise false hopes 
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or to give false impressions, either good or bad. I feel that it is perhaps premature 
to make a communication on the subject. My excuse is that in hospital practice, 
owing to the long period required for treatment and the limited supply of beds, 
suitable cases, and radium, progress must necessarily be slow. I am anxious, 
therefore, to stimulate others to employ radium in this way that more data may be 
available to test the value of the method than I can possibly secure by my own 
effort. 

In the spring of 1925 I visited the Radium Institute of Brussels. Professor 
Neumann demonstrated his method and showed several cases after radium treatment 
for cancer of the rectum, and I was impressed by his results, and later Professor 
Neumann came to England to demonstrate his method at St. Bartholomew’s 
Hospital. 

Since that time I have treated fifteen cases by radium barrage after open operation. 
I have been able to carry out this research at St. Bartholomew’s through the 
assistance of the Medical Research Council and the British Empire Cancer Campaign, 
who have loaned radium to the Hospital for research purposes. 

TECHNIQUE. 

The technique which I have adopted is as follows: After preliminary colostomy, 
investigation of the liver and removal of a portion of growth for section, from ten to 
fourteen days before, the growth is exposed as freely as possible from behind, the 
patient lying on his face with legs hanging over the end of the table and the anus 
sutured. The lines of lymphatic spread along the three sets of hemorrhoidal vessels 
are first attacked, and then the growth itself is barraged by inserting needles of equal 
strength at equal distance and parallel to each other over the whole area up to the 
free margin. In some cases where the growth is confined to the anterior wall in the 
female, radium has been inserted through the posterior vaginal wall. 

Penetration of the mucosa should, if possible, be avoided when inserting the 
needles, and great care is required in advanced cases, when separating the growth 
from the pelvic wall, to avoid tearing open malignant tissue or rupturing the bowel 
and so exciting sepsis which desensitizes the tissues to radio-activity. 

When the barrage is complete the needles are counted, the strings united, and 
the total radium calculated. 

The exposed area is packed (over the needles) with flavine and paraffin gauze, 
and catheters are inserted in the wound to allow of subsequent Carrel-Dakin treat- 
ment. The wound is closed round the catheters and daily infiltration with flavine 
carried out to diminish sepsis. No metallic antiseptics should be employed. The 
needles are left in for periods which vary according to the size of the growth, the 
amount of radium employed, and the fitness of the patient, from seven to fourteen 
days. The longest time for which I have left in the needies has been fourteen days, 
and the largest amount of radium employed 53°5 mgm. The maximum milligramme- 
hour dose was 9,840 (No. 5), and the minimum 2,268 (No. 4). In Case 5 the patient 
has done splendidly, though the reaction was nearly fatal. In No. 4 there was 
recurrence after total destruction. 

T have found ultra-violet light, both local and general, most helpful in accelerating 
the healing of the wound which is often tediously slow. Suppuration may be severe 
at first, but can be controlled by flavine infiltration. Cystitis is a common compli- 
cation and a catheter should be tied in for the first few days. Post-operative pain 
has not been a marked feature in my cases. 

DOSAGE. 

Success or failure in radium treatment is mainly dependent on securing an 
adequate and yet not too intensive dosage, i.e., an optimum dose, and this can only 
be found out by experience. The fact that the gamma rays vary inversely as the 
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square of the distance explains the frequent failure of a massive dose applied in bulk 
within the lumen of the growth. Experiments carried out by Dr. Canti show that 
outside a certain radius of distance filtered radium produces no lethal action for 
however long it may be applied. It is known that tissues 2 in. away from a needle 
4 in. long and 0-5 mm. thick receive one thousandth part of the dose acting on the 
tissues adjacent to the needle. The purpose of the needle barrage is to apply a uniform 
intensity of radiation over the whole field of growth, and when possible over that of 
lymphatic invasion. The actual dose given may be indicated by multiplying the 
milligrammes used by the hours of application. .Thus 10,000 mgm. hours might 
mean 40 mgm. for 250 hours or 100 mgm. for 100 hours, and the effect on a particular 
tumour be totally different. It is therefore important to state the dose in exact terms 
for purposes of comparison. Further experience is required before we can indicate 
whether better results are obtained from large doses for short periods or smaller 
doses for longer periods. 

At the present time I regard 50 mgm. for 200 hours, giving 10,000 mgm. hours, as 
a suitable maximum dose for an extensive growth in a fairly strong patient. Taking 
this as the maximum unit I can graduate down according to circumstances. The 
general idea in barraging the growth is to apply an average of 2 mgm. of radium per 
cubic cm. In practice various technical difficulties arise. One of the great obstacles 
to a barrage attack is firm fixation of the growth to the base of the bladder. 

The lymphatic gland areas are attacked whether swelling of the glands is noted 
or not, and a larger dose is employed along the superior hemorrhoidal vessels than 
along the others. Platinum (0-5 m.m.) is used for filtration, and the needles I use 
are of three different sizes, the respective active length being 4:8, 3-2 and 2:0 cm., 
and the radium element in each 3, 2 and 1-5 mgm. 

The rough diagrams (p. 12) illustrate the method of attack. 

My impression from the cases which I have treated up to date is that, with more 
experience in technique and with judicious selection of cases, relief of symptoms and 
improvement of general condition can be expected in most instances, and that in a 
certain number the growths can be converted into fissure tissue, but whether in 
these latter cases the growths are likely to recur locally at a later date, remains to 
be seen. 

Professor Neumann, of the Radium Institute of Brussels, claims a high measure 
of success for this method, and has boldly treated a number of operable as well as 
of inoperable cases. 

Professor Regaud, the Director of the Radium Institute in Paris, is of opinion 
that while radium-surgery causes rectal tumours to regress and often renders them 
operable (if not so before) it: is doubtful whether the method suffices to cure them. 
Even with this limitation it is surely worth while to persevere in research on these 
lines. An inoperable case rendered operable may mean a life saved, and if we can 
go further and cure the operable case with radium, rather than by excision, the bug- 
hear of a permanent colostomy may be avoided. Nevertheless, I am not prepared 
to advocate radium for operable cases of cancer of the rectum except in special 
circumstances. We require more experience in the treatment of inoperable cases. 
Unfortunately, columnar-celled carcinoma exhibits a greater radio-resistance than 
does squamous-celled. So excellent are the results with squamous-celled carcinoma 
that at the Radium Institute in Paris all epitheliomas of the lip, whether operable 
or inoperable, are now treated with radium, and 95 per cent. of cures are claimed for 
the operable cases. It is to be hoped that in the future we shall be able to increase 
the radio-sensitiveness of cancer cells without exciting similar action on normal 
cells, and in this way perhaps to bring columnar-celled growths more into line with 
squamous. 
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A research is being carried out at the present time at St. Bartholomew’s Hospital 
on the “lead” treatment of cancer under the xgis of the British Empire Cancer 
Campaign. I had hoped to obtain some strong evidence from cases that succumb 
that lead is deposited much more abundantly in the cancer cell than in normal tissue. 
Estimation of this point is difficult and liable to 50 per cent. error. Cases examined 











Fic. 1. Fic, 2. 


at St. Bartholomew’s do show some preponderance of lead in cancer tissue but this 
is not excessive. Animal experiments are being carried out in this research, radium 
being used in combination with intravenous lead and other metals, with the idea of 
creating within the cancer cell an intracellular X-ray tube. Case 14 in my series 
was previously treated with lead pushed to a high degree of lead poisoning but the 
tumour increased in size. I employed a smaller dose of radium than usual on the 
ground that secondary radiations from the lead might be produced. Very great 












eS Ae 9 Pa lar a sa 








his 


uni 
a of 
ries 
the 
the 


reat 








PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


Section of Surgery: Sub-Section of Proctology 13 


improvement has followed, but I should have done better to have disregarded the 
lead and left the radium in for a longer period. 

Selection of Cases.—Up to the present I have not excluded very advanced cases, 
provided that there is no evidence of metastasis. I regard preliminary laparotomy 
and colostomy as essential, and the only cases which I have excluded are those found 
to have secondary deposits in the liver or peritoneum, and those with growths 
extending some distance above the peritoneal reflection. The most suitable cases are 
those with growths low down and mainly posterior. Growths which have ulcerated 
through into the ischio-rectal fossa or are firmly fixed to the base of the bladder or 
the side wall of the pelvis are not favourable cases; it is probable that I shall exclude 
these in the near future. 


SUMMARY OF RESULTS. 


The time as yet has been too short and the number of cases too few to 
justify definite conclusions on the value of this method of treatment. 
Certain questions can, however, be answered tentatively. 


(1) Is the Treatment Dangerous to Life ? 


Of the fifteen patients treated one died within a month from broncho-pneumonia, 
hut extensive secondary deposits were found in the liver. One patient nearly 
succumbed during the reaction period but in the end responded better than any other. 
This suggests that to secure the best results it may be necessary to run risks. The 
remainder were not seriously affected by the treatment. 


(2) Can Rectal Carcinoma be Destroyed by Radium ? 


These results show that in both operable and non-operable cases the primary 
growth can be destroyed, but there is no evidence at present to show that lymphatic 
spread can be checked or local recurrence prevented. 


(3) Apart from Cure, can the Local and General Condition be so improved as to render 
the Treatment Worth While ? 


The results obtained so far in general and local improvement certainly justify an 
attempt at cure. 


(4) Are Some Cases more suitable than Others 2 


Growths below the peritoneum and confined to the posterior wall are the most 
favourable. In the female, growths involving the anterior wall below the peritoneum 
can be dealt with very efficiently through the vagina. 

Growths firmly fixed to the base of the bladder or extending to the peritoneal 
surface of the rectum are unsuitable. 


(5) Can a Fixed Inoperable Growth be Rendered Mobile and Suitable for Excision ? 
This has been accomplished very successfully in one case. 


THE FUTURE. 


Progress in the radiation of cancer has been very rapid and there is every reason 
iv suppose that the future holds much further progress in store. We require more 
light on the mechanism of the action of radiations on both normal and neoplastic 
cells and we may expect improvements in the methods of application and probably 
a great advance in the employment of “distant radium therapy ” on lymphatic 
spread, especially if radium can be obtained in bulk more easily and less expensively. 
Further, if we can discover how to sensitize the cancer-cell to radium and X-rays, 
either by intravenous therapy, serum therapy or, locally, ionization, the limitations 
of which now we are only too conscious may be swept away. 
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All workers engaged in clinical research on cancer are hampered by the paucity 
of beds available for inoperable cases in our general and special hospitals; first, 
because the acute and the operable case has a prior claim, and second, because 
research cases must often be kept under observation for long periods, thus 
occupying the beds, which ‘are “blocked.”’ 

Further, in any large scheme of research, team work is essential and more time 
is required than can be given by members of a staff who are actively employed in 
routine work. 

At the present time, so far as clinical research with radium is concerned, there is 
a great wastage in radium working hours. A number of institutions are employing 
radium for clinical research, but owing to the difficulties referred to, much of the 
radium is out of action for a good deal of the time. 

The time is surely not far distant when clinical, as distinct from laboratory, 
research in this country will receive a larger measure of financial support from the 
State than it does now. 

Surely, in the greatest city in the world, there should be an adequately endowed 
hospital devoted solely to research and having a sufficient number of beds to allow 
the clinical problems of the treatment of cancer to be worked out, unfettered by the 
chains of general hospital routine. 

Capital invested in medical scientific research should come back to the State with 
compound interest in the form of health. 


ANALYSIS OF 15 CASES, 1925-1927. 


(13 columnar-celled carcinoma ; 1 squamous-celled carcinoma ; 1 not microscopically 
examined.) 


All cases were subjected to preliminary colostomy. Thirteen cases were 
hopelessly inoperable, two were operable. Of the inoperable cases 1 improved so 
much after radium treatment that excision was carried out at a later date successfully. 
Of the remaining 12 inoperables, 4, fifteen months and a half, ten months, nine 
months and one month, died after treatment. The remaining 8 have all derived benefit 
in varying degrees, with diminution in size of growth ; in 2 no growth can be detected. 
Of the 2 operable cases 1 was a squamous-celled carcinoma which was destroyed by 
radium, recurred after fifteen months and succumbed to excision. The other was an 
early growth (without ulceration) which was not cut into for section for fear of 
dissemination, and, as the result of radium treatment, is apparently cured. 


Discussion.—Mr. J. P. LOCKHART-MUMMERY said he personally could not claim the same 
experience in this treatment as the President, as he had only had four cases, and those so 
recently that the result as regards cure of the disease was not yet definite. He was sure that 
itis a great advance on the older methods of radium treatment and that when the technique had 
had time to develop there are considerable possibilities in the method in suitable cases. He 
agreed that the radium needles should always be inserted from outside and not from the inner 
surface. His technique had been different from that mentioned by Sir Charles. Instead of 
exposing the tumour by an open operation he inserted the radium tubes by means of a special 
form of trocar passed through stab wounds in the skin. The tube being guided to the right 
place by means of a gloved finger in the rectum. As many as 15 tubes had been inserted 
in this way. His own practice had been to insert the tubes beneath and to all sides of the 
tumour rather than into its substances, particular attention being paid to the growing edge. 

He thought that the President was right in using small doses for a long period. Hitherto 
he had used large doses for a short period but he intended to use the one advocated by 
Sir Charles in future. 

He had had no trouble from sepsis in his own cases and thought that the technique he 
used might be accountable for this. 
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Mr. CECIL ROWNTREE said that, although in such readily accessible situations as the 
cervix uteri and the tongue they had attained a degree of success at the Cancer Hospital, the 
results in cancer of the rectum had hitherto been most disappointing—partly, no doubt, 
owing to the difficulty of estimating the correct dosage—but chiefly owing to the technical 
difficulty of access to the growth. 

Sir Charles had provided a most interesting and inviting method of approach to the 
problem, and had put the question of dosage upon an accurate scientific basis. 


Mr. SAMPSON HANDLEY said that there was reason to hope that ultimately operation for 
carcinoma of the rectum would be abolished by improvements in radium treatment. 

There was one point on which he offered a criticism as to Sir Gordon-Watson’s method. 
Although he placed radium tubes along the course of the superior hemorrhoidal vessels it 
appeared from his diagram that no tubes were placed higher than the concavity of the 
sacrum. Now, it was quite certain that in some cases, at any rate, the glands, even in 
apparently early carcinoma, might be infected as high as the sacral promontory. He 
suggested therefore that, in order to deal with gland infection, an extension of the radiated 
area upwards as high as the promontory was necessary if permanent results were to be 
obtained. 

It was quite easy to introduce radium tubes on wires right up to the base of the sacrum 
and he had done this himself as a routine during the past four years in excisions for operable 
carcinoma. The irreducible high mortality of abdomino-perineal excision had led him to 
abandon this operation for perineal excision, after the method of Mr. Lockhart-Mummery. 
He felt that perineal excision by itself was not a radical operation, as glands were certainly 
left in the meso-rectum at the base of the sacrum. If these glands could be destroyed by 
radiation the perineal method might become a really radical operation, quite as efficient as 
abdomino-perineal excision. He would be glad if other surgeons would adopt this combined 
method of dealing with early rectal carcinoma so that a sufficient body of results could be 
obtained to test its value. 

He had been much interested in the remarks with reference to the use of lead to 
sensitize malignant cells to radiation. Many years ago, in a small series of cases of 
inoperable breast cancer, he had injected a suspension of bismuth in the region of the 
malignant deposits before applying X-rays, with the idea that each particle of bismuth 
would act as a source of secondary X-rays. A case of sternal recurrence of breast-cancer thus 
treated remained well fifteen years later, but on the advent of radium the method was 
abandoned. 

A vital point in radium treatment was whether carcinoma cells were stimulated to 
increased activity by inadequate doses. He had no doubt, from clinical observation, this was 
the case, and in a paper read before the Congress of Radiology, London, 1925, he had insisted 
on the importance of encirclement treatment, as opposed to centric treatment of carcin- 
omatous deposits. The employment of radium in the lumen of the rectum violated the 
encirclement principle, and was likely to lead to small-dose stimulation of the outlying cells 
of the growth. He felt sure, therefore, that the deliberate exposure of the growth from 
behind as described by Sir Charles was a great improvement in technique. 

Another question of great importance in radium treatment was whether radium should be 
used in small quantities for a long time or in large quantities for a short time. Though this 
was not yet settled, the decision was definitely leaning in many cases to the use of a small 
quantity for a long time. Attention was first directed to this matter by Professor [Lazarus 
Barlow when he was Director of the Middlesex Cancer Research Laboratory. 

The following is a description of an early case in which rectal carcinoma already 
inoperable was cured by operation and radium combined. 

Mr. C., a patient of Dr. Spriggs, of Leicester, had experienced rectal irritation in 1911. In 1913 
sigmoidoscopy showed a rectal growth and a portion removed for microscopic examination showed 
carcinoma. Sir Anthony Bowlby, who was consulted by the patient, considered the case inoperable. He 
was subsequently brought to me and I came to the same quasiuaion and advised radium treatment. This 
was carried out by Dr. Finzi. The tubes were introduced into the lumen of the rectum. A second 
application of radium was subsequently given and in October, 1913, the growth appeared movable and 
operable and I did an abdomino-perineal excision of the rectum. At the operation numerous small 
nodules of growth were found on the posterior vesical peritoneum. The operation was therefore 
necessarily incomplete. Dr. Finzi was present and introduced tubes of radium in the recto-vesical pouch. 
The patient was over 60 at the time of the operation. He recovered after a rather stormy convalescence 
and fourteen years later he remains perfectly well. 
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He (the speaker) could endorse the President’s words as to the need of pursuing clinical 
research in cancer more systematically and on a much larger scale. The small groups of 
beds devoted to this purpose in his own hospital and in a few other institutions had become 
inadequate for the service which the community expected of them. 


Dr. MALCOLM DONALDSON said that he had heard arguments as to the relative values of 
radiotherapy and surgery, but such arguments were entirely beside the point. The right way 
to approach the subject was to consider whether the future of radiotherapy did not offer very 
much better prospects than that of surgery. Surgery had reached its zenith but radiotherapy 
was comparatively a new science. He would like to focus attention upon what happened 
when radium was applied to a new growth. A wave of ether was being sent out which 
passed through normal cells without doing them any damage, but, which, when it hit a 
malignant cell caused such violent chemical and physical changes that the cell soon 
disintegrated. This had been proved by Dr. Canti and others, by means of histological 
sections. When the laws governing the differences in the action in the malignant and non 
malignant cells were discovered, a tremendous advance would be made in the treatment of 
cancer. 

The time was not far away when we should be able to sensitize tumours and thus get a 
very much better result.. He himself was coéperating with a team at Cambridge and 
St. Bartholomew’s Hospital to work out on tissue cultures the question of dosage. The 
experiments so far completed were distinctly in favour of a small dose for a long time. One 
of the problems of the future was how to get at the growth when it had spread to the glands. 
He himself was working at the technique of intra-abdominal radium, which originated in 
Brussels. His present method was to place 40 mgm. of radium in 20 needles into the 
peritoneal cavity and to sew up the abdomen completely for five days without any gauze 
packing. So far he had found very little reaction by this method, but it was too early to 
make any dogmatic statements. 


Dr. N. S. Finzi said he thoroughly agreed with the President's method. Hefore Sir 
Gordon had begun his own series of cases, he had seen with the speaker a number of 
Professor Neumann’s cases and had decided that this was now the best method to try out. 
though it must not be forgotten that in earlier days a certain number of successes were 
obtained by the insertion of a large quantity of radium in the lumen of a growth. Some 
years ago Professor Regaud, of Paris, had questioned whether any columnar-celled rectal case 
had been cured by radium, so he (Dr. Finzi) had looked up his cases and found that out of a 
total of about forty cases he had had five patients who had lived at least five years without 
any evidence of recurrence and some patients had lived considerably longer. One case had 
been mentioned by Mr. Handley, another was known to the President at the time. The 
patient in this second case died from heart diséase nine years later; his case would have been 
operable but for the heart disease and was the only operable case which he (Dr. Finzi) had 
treated. The reactions in some of these patients were considerable as the dosage was high, 
but in all the cases ai filter of 2 mm. of platinum was used. 

The question of small or large quantity was a complicated one. If 5,000 mgm. hours were 

given in twenty-hours that was quite a different thing from the same dose administered in 240 
hours. In the first case the dose was very much larger, in the second case the tissues had 
time partially to recover. Much of the improvement obtained by the uses of small doses over 
long periods had probably been obtained by increasing the homogeneity of the irradiation, and 
what really required to be tried was the use of larger quantities of radium applied in needles 
of the same size, shape and number as now used with smaller quantities. If the dose were 
applied in 24 instead of 240 hours, about half the total quantity of milligramme, hours would 
have to be given. 
_ He agreed with Mr. Mummery that the special part to be treated was the growing edge 
.and the main mass of the tumour left to take care of itself. With regard to stimulation, he 
believed that with too small a dosage this definitely occurred in some cases, though not in all, 
but even. when treating with radium in the centre of the growth, this effect could be avoided 
if the dosage was sufficient. There was now general agreement that the results were: much 
better if the case could be kept aseptic. 
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Mr. HAYWARD PINCH said that since the opening of the Radium Institute in August, 
1911, he had treated about 400 cases of rectal cancer, all of which were inoperable, many so 
far advanced that nothing more than symptomatic relief and retardation of the rate of 
progress of the malady could be expected. When considering the treatment of such cases 
he wished to regard it from the patient’s point of view. Clinically, cases of rectal cancer 
might be divided into three groups, according to site :— 

(1) Growths at the recto-sigmoid junction.—Here the patient rarely complained of 
anything more than progressive obstructive constipation, with its accompanying distension 
and discomfort. 

(2) Growths in the rectal ampulla.—In this site the patient suffered from tenesmus, 
irregular and frequent actions of the bowels and the passage of much bloody and mucoid 
rectal discharge. 

(3) Growths affecting the anal canal.—Severe and almost incessant pain, usually much 
aggravated by sitting, was the predominant symptom. : 

The first group of cases he did not regard as suitable for radium therapy. If a colostomy 
were promptly performed the symptoms disappeared, growth proceeded at a very slow rate, 
the patient had little pain or trouble and often died of some non-related disease. 

Patients affected with extensive growths in the rectal ampulla often suffered very greatly, 
and radium treatment would frequently produce much symptomatic relief, even in the most 
advanced cases. If the growth were annular, exuberant, vascular and ulcerated, the intro- 
duction of a tube of 100 to 150 mgm., screened with 2 mm. of lead and rubber, into the 
lumen for twenty-four to thirty-hours was generally followed by some shrinking of the growth, 
a lessening of the vascularity, partial healing of the ulceration, and a widening of the lumen, 
with a consequent diminution of the discharge and amelioration of the pain and tenesmus. 
Further, since in these cases, little, if any, normal mucous membrane was irradiated, no 
proctitis occurred. When the growth affected only one side of the rectum, or was of the 
* signet-ring "’ type, direct needling from its outer surface was preferable, and could 
be carried out either by the open method, or by means of a special introducing trocar through 
small incisions in one or both ischio-rectal fosse, a finger being kept in the rectum to 
determine the positions and depths at which the needles were inserted. 

Growths in the anal canal were particularly suitable for treatment by the insertian of 
needles, which sometimes gave excellent results, attributable, he thought, to the fact that 
the growths were often squamous-celled carcinomata, and so much more amenable to 
radium than were the columnar-celled. 

With regard to dosage. The unit of dose was either a milligramme-hour or a millicurie- 
hour, according to whether radium salt or radium emanation apparatus were employed, and 
signified the amount of radiation emitted by a milligramme of radium element, or a millicurie 
of radium emanation during an exposure of one hour’s duration. Total dosage was expressed 
by multiplying the two factors of quantity and time. It was essential, however, when stating 
the dosage given to any case, to mention the amount of radium or radon employed. A dosage 
of 1,000 milligramme hours might be obtained by the use of 1,000 milligrammes for one hour, 
or one milligramme for 1,000 hours. The dose would be the same, but the therapeutic 
effects would be widely different. There were at present two schools—one used large 
amounts for relatively short periods, the other small amounts for long periods. He did not 
yet feel competent to make a positive pronouncement as to their respective merits, and 
was maintaining an open mind on the matter. One disadvantage of using small amounts for 
long periods was that the patient had to be in bed for a much longer time, a point worthy of 
consideration in hospital economics. 

He thought it probable that increasing experience would ultimately determine the 
optimum relationship of amount and time in successful radium therapy. Possibly it would 
develop into the use of medium strength, 5 to 15 mgm., and exposures of two or three days’ 
duration. 

















Section of Medicine. 
President—A. F. Hurst, M.D. 


(Clinical Meeting at St. Bartholomew’s Hospital, Tuesday, November 22, 1927.) 


CASES. 


Two Cases of Post-encephalitic Parkinsonism: To Illustrate the 
Results of Treatment by Hyoscine and by Stramonium. 


Shown by F. H. K. Green, M.B. 


(1) (For Dr. HuaH THURSFIELD). 


K. M., FEMALE, aged 20, single. 

1918.—” Influenza.’’ Bed one week. No diplopia. 
1924.—Lethargie by day: unable to sleep at night. 

1926.—  Stooped when walking; stiffness ; dribbling of saliva.” 
May, 1927.—Right foot dragged ; progressive rigidity. 

Present Condition.—Typical post-encephalitic Parkinson’s syndrome. 


(11) (For Professor F. R. FRAsER). 


E. B., female, aged 27, single. 

1914.—Acute encephalitis ; tremor has persisted since ; progressive rigidity. 

Present Condition.—Typical post-encephalitic Parkinson’s syndrome. 

Tracings of active and passive muscular movements to be shown, displaying 
effect of hyoscine, 5-hyoscyamine and stramonium on rigidity and bradykinesia. 


Bronchiectasis, treated by Thoracoplasty and Phrenic Exairesis. 
Shown by A. E. Rocue, M.B. (for Mr. J. E. H. Roperts, F.R.C.S.). 


FEMALE, aged 21. Broncho-pneumonia when 4 years old; persistent cough 
since. Of late years there has been as much as 2 pints of sputum daily. 

1926.—Admitted with signs of fibrosis and bronchiectasis; clubbing of the 
fingers. 

August, 1926.—Mr. Roberts performed thoracoplasty, and she was discharged 
improved. 

January, 1927.—25 cm. of right phrenic nerve avulsed. 

Sputum now does not exceed 1 oz. daily clear mucus; general condition much 
improved. 


Muscular Dystrophy with Pseudohypertrophy in a Girl aged 15. 
Shown by F. H. K. Green, M.B. (for Dr. MorLEY FLETCHER). 


M.H., AGED 15. 

History.— When at school was never able to play games like other children ; 
easily fatigued. For three or four years: Difficulty in walking up or down stairs. 
One year : Difficulty in getting up from supine position. Nine months : Weakness of 
grips, especially the right, and right leg. Unable to raise hand above shoulder. 


Ja—MED 1 
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Family History — Uncle on the father’s side, aged 37, has had “ paralysis of right 
arm and leg since a child.” No other history of palsies. 

Present Condition.—Facies : Suggestion of “ myopathic ” aspect, but no apparent 
wasting of facial muscles. Masseters normal. Shoulder yirdles : Deltoids, pectorals, 
supraspinati, wasted; infraspinati, enlarged. Upper arm muscles: wasted. 
Forearms : ? enlarged. Grips very weak. Pelvic and thigh muscles : wasted. 
Lordosis present. Calves : Much enlarged. Tendon reflexes: normal. Electrical 
reactions : weak normal. 


Heart-block Influenced by Inspiration in a Case of 
Graves’ Disease. 


Shown by GEOFFREY BourNE, M.D. (for Sir PERcrvAL HARTLEY). 


FEMALE, aged 34, single. Since 1921 she has suffered from exophthalmic goitre-— 
exophthalmos, tremor and palpitation. She improved with medical treatment, and 
in February, 1922, returned to work as a typist. In January, 1927, a severe 
attack of influenza was followed by a return of the signs and symptoms,— 
exophthalmos, thyroid enlargement, weakness and palpitation, which have persisted. 

On Examination November 11, 1927.—Von Graefe’s and Stelwag’s signs present. 
The thyroid is enlarged, especially the left lobe and isthmus. Tremor and moistness 
of the skin are present. The heart's apex is 4 in. to the left of the mid-line in the 
fifth space, and is thrusting in character, the frequency 65. There is a loud systolic 
murmur audible at the apex and conducted towards the axilla and up to the 
pulmonary base. The basal metabolic rate is + 41 per cent. Electrocardiograph 
and polygraph tracings of the heart show the presence of a 2:1 heart-block. This, 
during a period of her stay in hospital, dropped for a few beats to 1:1 rhythm 
towards the end of inspiration. 

This reflex was constant over that period of about ten days. It was not 
abolished by 3's gr. atropine sulphate subcutaneously and was increased in degree by 


pilocarpine nitrate. The block was completely removed for three quarters of an hour 


by 4 c.c. of adrenalin. 
It is suggested that the phenomenon shows the presence of inspiratory increased 
accelerator tone, in addition to the decreased vagal tone known to exist. 


Two Cases of Disappearance of the Subcutaneous Fat 
following Subcutaneous Injections of Insulin. 


Shown by E. A. CarMIcHAEL, M.B., F.R.C.P. (for Dr. GEorGE 
GRAHAM). 


(I) M.S., FEMALE, aged 49. Onset of diabetes July, 1923. Treated at home with 
diet until September, 1925. Responded well to diet and insulin. Has kept well 
ever since except for minor ailments and a fracture of forearm. 

First noticed weakness of left arm in April, 1927, but did not complain of it until 
August. She then had a severe ache over the left shoulder and the arm seemed 
weak in biceps and triceps. 

October, 1927.—Very unwell after an accident and complained about the pain in 
the shoulder. The skin was then observed to be very thin and to have no fat under 
it. The muscles appeared healthy. 

Diet: carbohydrate, 47 grm.; insulin, 10 and 4 units. 
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[I.—\V. M., FEMALE, aged 49. Onset of diabetes 1909: has attended hospital ever 
since. The condition was very mild at onset and has slowly become worse, chiefly 
because the dietetic restrictions necessary to prevent glycosuria were always too 
irksome. 

Has had insulin since March, 1924. At first she had definite local reactions 
which were hard and brawny. A change to Eli Lilly insulin caused less disturbance. 
Later on a return was made to English insulin with no apparent ill-effects. 

On May 29, 1926, a local wasting of the left thigh was first noticed, but there was 
no pain and the electrical reactions of the muscles were normal. On September 2, 
1927, a localized swelling of the right thigh was observed. It was slightly tender 
but there was no sign of inflammation. The skin of the abdomen has been used 
since then and no complaint was made about the legs, which were not looked at again. 

There is a well-marked depression on each thigh which is larger on the left leg 
than the right. Over this area the skin can be picked up quite easily and there is no 
sign of any fat. 

At present having 7 units in the morning and 6 at night; carbohydrate of the 
diet 35 grm. ; blood-sugar is usually normal. 

Retinitis has been present since 1923 and has been practically stationary. 

As in the previous case the syringe is kept in a mixture of lysol, 1 oz., and 
methylated spirit, 20 oz. The syringe is washed out in six changes of boiled water 
before use. 


Chronic Lymphatic Leukemia. 
Shown by J. A. StrutHERs, M.B. (for Sir PERcIvAL HARTLEY). 


FEMALE, aged 77. For two years has noticed her abdomen increasing in size ; 
has also had pain in the back. For six months has observed a gradually increasing 
yellowness of her skin. 

Past History.—Nothing of importance. 

On Examination.—Looks thin and ill. Lemon-yellow colour. Palpable glands 
in both axilla. Spleen enlarged downwards to 1 in. above the pubes. 

Blood-count.—Shows a secondary anemia and a leucocytosis of 15,400, of which 
14,600 are small lymphocytes. 

Wassermann Reaction.—Negative. 

X-ray (Chest).—Some enlargement of mediastinal glands. 


Two Cases of Pernicious Anemia: Liver Treatment. 
(1) Shown by H. F. Brewer, M.B. (for Sir PERcIvVAL HARTLEY). 


M. F., FEMALE, aged 37. 

One uncle died of pernicious anzemia. 

Onset of Symptoms.—Malaise, “ laryngitis,” January, 1927. July, 1927, lemon 
tint of skin noted; paresthesia of hands and feet. 

Admitted July 29, 1927.—Lemon tint; anemic; no wasting; unable to walk or 
feed herself ; spleen not palpable. 

Blood-count (on admission).—Red blood-corpuscles 1,320,000 per c.mm., white 
blood-corpusecles 4,500 per c.mm., hemoglobin 30 per cent., colour index 1-15, 
reticulocytes 0-6 per cent. 

Treated with liver—+4 lb. daily (fried)—taken well, and acid HCl dil. 5j t.d.s. 


Rise in reticulocytes to 13 per cent. on seventh day of treatment. 
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Blood-count (on discharge November 9, 1927).—Red blood-corpuscles 4,760,000 
per c.mm., white blood-corpuscles 8,800 per c.mm., hemoglobin 92 per cent., colour 
index 0-96. 

General condition much improved; paresthesia much less ; able to feed herself 
and walk a little. 

Seen one month after discharge. Improvement maintained ; return of menstrua- 
tion to normal amount. Blood-count.—Red blood-corpuscles 4,850,000 per c.mm., 
white blood-corpuscles 6,600 per c.mm., hemoglobin 90 per cent., colour index 0°92. 


(II) Shown by H. F. Brewer, M.B. (for Dr. Morntey FLETCHER). 


K. D., FEMALE, aged 56. 

Onset of Symptoms, 1920.—Two previous admissions. 

(1) June to August, 1921. Transfused twice. Arsenic by mouth and injection. 

(2) February to April, 1927. Arsenic by mouth. 

Readmitted in third relapse October 11, 1927. 

Blood-count (on admission).—Red blood-corpuscles 2,310,000 per c.mm., white 
blood-corpuscles 3,400 per c.mm., hemoglobin 56 per cent., colour index 1-2, 
reticulocytes 0-9 per cent. 

Treated with Cohn’s liver extract by mouth (500 grm. of liver equivalent 
per diem) and acid HCl dil. 3j t.d.s. Rise in reticulocytes to peak, 6°8 per cent. on 
seventh day of treatment. After eleven days on extract, whole liver substituted 3 lb. 
daily. Small secondary rise in reticulocytes to 2-5 per cent. 

Present Count (November 10, 1927).—Red blood-corpuscles 4,240,000, white 
blood-corpuscles 5,000, heemoglobin 85 per cent., colour index 1:01. 


Pernicious Anemia: Treated with Liver. 
Shown by A. Q. We tts, B.M., B.Ch. (for Sir PerctvaL Hart ey). 


Mrs. M. S., aged 47. Seven years’ history. 

November, 1925, admitted in second relapse. Arsenic and transfusion. 

August, 1927, admitted in third relapse. Ha:moglobin at no time observed to be 
above 73 per cent. 

On Admission.—Unable to walk, lemon tint, ankle-jerks absent, vibration sense 
lost both legs, sense of position and passive movement impaired. 

Blood-count.—Heemoglobin 32 per cent., red blood-corpuscles 1,470,000, reticulo- 
cytes 2:9 per cent., megaloblasts, colour index 1:1. 

Test Meal.—Achlorhydria in all samples. 

Treatment.—Whole liver $ lb. daily, HCl dil. 3j t.d.s. four weeks later. 

Progress.—Reticulocytes rose to 18 per cent. on tenth day of treatment. 

On Discharge (November 8, 1927).—Hemoglobin 100 per cent., red blood- 
corpuscles 4,530,000, reticulocytes 0:6 per cent., colour index, 1° 1. 


Two Cases of Diabetes treated by Synthalin 
Shown by G. C. LinpEr, M.D. (for Professor F. R. FRASER). 


[.—FEMALE, aged 31. 

Under treatment with insulin since March, 1926. Stabilized on 35 grm. of 
carbohydrate, and 65 units of insulin in two doses. Synthalin therapy permitted a 
reduction of insulin to 25 units in one dose After two weeks toxic symptoms 
developed and patient requested to be allowed to return to insulin. 

Comment : Unsuccessful therapy. 
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II.— MALE, aged 55. 

Disease was discovered one month before the observations. Patient’s metabolism 
was balanced on 36 grm. of carbohydrate and 50 units of insulin. Synthalin was 
substituted for 30 units of insulin, the patient remaining sugar free with normal 
blood-sugars. The carbohydrate was then increased to 55 grm. per day. 

Patient has remained in a similar satisfactory state for seven and a half months, 
taking synthalin. On omitting the synthalin the blood-sugar rose to 0:22 after 
seven days. 

Comment.—Successfu) result. 


Two Cases of Meningitis Serosa Circumscripta, 


Shown by E. A. CARMICHAEL, M.B., F.R.C.P. (for Professor F. R. 
FRASER). 


I.—FEMALE, aged 44. 

Complains of stiffness and weakness in the legs. 

History.—One year pain right knee, followed by pain left knee: six months ago 
the right leg became numb, left leg similarly affected six weeks later. During the 
last week she has had pain in the right hand; frequency and urgency of micturition. 

Past History.—Nothing relevant. No history of trauma. 

On Examination.—Cranial nerves normal: no weakness or wasting of the arms ; 
trunk muscles apparently strong; both legs spastic and weak, especially the right, 
but no wasting or fibrillation; arm-jerks brisk; knee- and ankle-reflexes very brisk 
with ankle clonus: plantar responses extensor. Diminution of sensation to pinprick 
and cotton wool, heat and cold, up to the level of the fourth dorsal segment: 
vibration sense lost in both legs. 

The sensory disturbance varied from day to day in intensity and distribution. No 
abnormality of the vertebre was made out, and no neoplasm of any organ was 
found. 

Cerebro-spinal Fluid.—Clear, colourless, no clot; cells, two small mononuclear 
per c.mm.; total protein, 0-1 per cent. ; Nonne-Apelt, faint haze. Queckenstedt 
phenomenon : a slow rise and a failure to fall to previous level on release of pressure. 

Wassermann Reaction.—Negative in blood and cerebro-spinal fluid. 


Il.—F. P., MALE, aged 28. In January, 1926, after exposure to wet ard cold noticed 
pain in left calf. In June, 1926, the pain had extended to the whole leg, chiefly along 
the course of the sciatic nerve. Pain was very severe, interrupting sleep. In August, 
1926, the left leg became weak, thin and numb. After a sudden wrench in December 
he had severe pain in the right leg. In January, 1927, he lost control over his 
sphincters and noticed that sensation was absent over the buttocks; at this time he 
had great difficulty in getting about. Past history : nothing relevant. 

On examination : cranial nerves, arms and upper part of the trunk normal. The 
left calf and gluteal region were wasted ; there was weakness of these muscles and of 
the extensors of both feet. The right lower abdominal reflex was absent—plantar 
responses were flexor; the knee-jerks were very brisk and the left ankle-jerk was 
absent. The anal and bulbo-cavernosus reflexes were absent, and he had retention 
of urine. There was a complete loss to all forms of sensation over sacral segment 
1 on left side and sacral segments 2, 3, 4 and 5 on both sides ; there was a partial 
and varying loss over D. 12, L. 1, 2, 3, 4 and 5 on both sides. The lumbar cerebro- 
spinal fluid had a total protein content of 0-1 per cent. with only two small 
mononuclears per c.mm., while the cisternal fluid had a normal total protein content 
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of 0-03 per cent. Queckenstedt phenomenon: a slow rise without a subsequent 
fall in the lumbar region. Wassermann reaction in blood and cerebro-spinal fluid, 
negative. 

Mr. Paterson Ross operated, exposing the region of the lower part of the lumbar 
enlargement and the cauda equina; a condition of meningitis serosa circumscripta 
was found. The delicate adhesions were broken down with a rubber catheter. 
Post-operative recovery was uneventful, the ankle-jerks returning as well as sensation. 
Patient walked out of hospital. 


Bronchiectasis treated by Phrenic Exairesis. 


Shown by A. E. Rocue, M.B. (for Mr. J. E. H. Roserts, F.R.C.S.). 


MALE, aged 14. Left basal bronchiectasis following pneumonia. Sputum about 
7 0oz.aday. Phrenic exairesis was followed by complete disappearance of sputum, 
which has not returned in three months. 


Bronchiectasis treated by Phrenicotomy. 
Shown by R. Hitton, M.B. (for Professor F. R. FRASER). 


A. B., MALE, aged 45. “Severe cold and cough” in winter 1921-22, and again 
for one month in winter of 1922-23. 

February, 1923.—‘* Pneumonia” on right side. 

1924, in winter.— Pleurisy on right side: fluid up to rib 3. 

1926.—Felt ill. October: fluid again removed (clear and yellow). December: 
adhesions prevent artificial pneumothorax. Cough very severe. 

January, 1927.—Phrenic nerve cut. Cough and much sputum persisted till May. 
Then great improvement began and has been continued. Sputum half cupful daily, 
not offensive. One or two paroxysms of cough daily. Stooping brings them on. 

Physical signs : Trachea displaced and distorted. Liver drawn up into thorax. 
X-rays (lipiodol) show that the opposite side is not affected. 


Diabetes Insipidus (Mild) with a Sixth Nerve Palsy. 
Shown by W. A. Ross, M.D. (for Dr. GEoRGE GRAHAM). 


C. G., MALE, aged 65. 

October, 1926.—Acute onset of thirst and dryness of mouth. 

Admitted December, 1926.—Still very thirsty, but otherwise well. No physical 
signs of disease. Pituitary fossa measures 12 X 10 mm., which is somewhat large. 
Urine about 4,000 c.c. (about 7 pints), specific gravity 1005, no sugar. 

Pituitrin controlled the thirst completely; the effect of each dose lasted two 
days, when the thirst returned. 

Discharged from hospital taking 0-5 c.c. pituitrin twice daily. 

Later he required 0-6 c.c. twice a day, but was comfortable until he developed 
a thrombosis of the left femoral vein in June, 1927. He was in hospital three weeks 
and during that time complained of headaches. The dose of pituitrin was reduced to 
0-3 and 0:4 c.c. which just kept him comfortable. The headaches diminished when 
he obtained new reading glasses. 
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September 28.—Severe headache lasting two days, followed by diplopia which 
has persisted. Slight increase of thirst, pituitrin increased to 0:3 and 0-4c.c. No 
physical signs except paresis of the left external rectus. 

Report on Eyes.—Homonymous diplopia. Right external rectus paresis. Slight 
defect in the upper portion of the fields, especially in the left eye. Such defect could 
be produced by pressure upon the optic chiasma from below. 


Diabetes Insipidus. 
Shown by J. A. StrutHers, M.B. (for Dr. C. M. H1nps HOWELL). 


C. P., MALE, aged 45. Well until ten weeks before admission, when he began 
to suffer from: (1) polydipsia; (2) polyuria with frequency, day/night, 19/8; also 
temporal and occipital headaches. 

Skiagram shows slight enlargement of pituitary fossa. 

Treatment with pituitrin 1 ¢.c. mane et nocte. 

October 10, 1927, on admission.—Intake 278 oz. Output 188 oz. Urine very 
pale in colour, sp. gr. 1002. 

November 2, 1927.— After pituitrin—intake 120 0z. Output 106 oz. 


Essential Gédema. 
Shown by E. R. Cuturman, M.D. (for Sir THomMAs HorDeER). 


F.C., FEMALE, aged 15. For two years has had swelling of legs on running 
about; this disappears on rest. Once had swelling of eyelids. 

Family History: Both parents living; four brothers and two sisters alive and 
well; one sister, aged 30, has similar trouble to that of patient. 

On Examination : Blonde ; well-developed ; intelligent. No pain: both legs 
swollen, even when at rest. Apyrexial; comfortable. Tonsils enlarged and septic. 
Ophthalmic examination suggests: (?) congenital; (?) birth injury of right 
optic dise. 

Urine: No albumin; no casts. Wassermann Reaction: Negative. 

X-ray Examination: Chest and abdomen show no abnormality. 


Intrathoracic Neoplasm (?) following Hypernephroma. 


Shown by EB. R. Cuttrnan, M.D. (for Sir Thomas HorDER). 


B. P., AGED 46. Three years ago left kidney was removed for hypernephroma. 
One year had hemoptysis; no tuberculosis bacilli found. One month ago had 
epistaxis. Now signs of disease at apex of right lung. X-rays show intrathoracic 
neoplasm. No tuberculosis bacilli in sputum. 


Multiple Aneurysms and Thromboses, 


Shown by E. R. Cuttrnan, M.D. (for Sir THOMAS HORDER). 


THE patient, aged 44, was well until three years ago. Then had thrombosis first 
of left saphenous vein, then of right. Improved with rest. 

Twelve months ago, leaking popliteal aneurysm (right). Artery and vein 
ligatured above. Ten months ago, thrombosis of veins over right abdomen and 
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sensory changes in right foot. While in hospital had hematemesis and temporary 
aphasia. Five months ago, pain in hypogastrium and vomiting. Four months ago, 
swelling in the right groin. Three months ago, voice hoarse. Two months ago, 
aneurysm below inner half of Poupart’s ligament (right). Dilated veins from the 
inner third of Poupart’s ligaments to axille on both sides. Ligature of right 
external iliac artery and vein. One month ago, aneurysm of left carotid artery. 

Blood-pressure not raised. Blood cultures sterile. Wassermann negative. No 
leucocytosis. No evidence of septic endocarditis. 

Had malaria and dysentery ten years ago, and rheumatism twenty-four years 
ago. No history of trauma; moderate as to tobacco and alcohol. 


Pernicious Anzmia treated with Liver. 
Shown by A. Q. Wetts, B.M., B.Ch. (for Professor F. R. FRASER). 


A. G., male, aged 60. 

October, 1926.—Lassitude. Arsenic by mouth for three months. Improvement. 

May, 1927.—Dizziness and lassitude, inability to concentrate, breathlessness. 
Fullness after meals. No sore tongue. 

Family history.—Mother died of pernicious anemia. 

Admitted to hospital September 29, 1927. 

On admission, well-covered, sallow complexion, large smooth tongue, liver and 
spleen not palpable, memory bad, reflexes all present, plantar hyperexcitable. Vibra- 
tion sense lost at ankles and knees, sense of position poor, diminution to pin-prick 
in legs and forearms. 

Blood.—Hemoglobin 53 per cent., red blood-corpuscles 1,920,000, reticulocytes 
1°2 per cent. Megaloblasts. 

Test Meal.—-Achlorhydria in all samples. 

Treatment.—Cohn’s liver extract for sixteen days. Then whole liver § lb. daily 
+ HCl dil. 3j t.d.s. 

Progress.—Reticulocytes rose to 11-2 per cent. on seventh day of treatment. 

October 28, 1927.—On discharge hemoglobin 82 per cent., red blood-corpuscles 
3,160,000, reticulocytes 0-9 per cent. 
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November 23, 1927.) 
The Endocrinology of Tuberculosis. 
By EpGar OBERMER, M.R.C.S. 


ABSTRACT.—It is suggested that the endocrines hold the key position in the mechanism 
of resistance to all infection. In man the glands of internal secretion are divided into two 
counterbalancing groups. It is the function of the “katabolic ’’ group—or glands of emergency 
—to react to acute infections. It is the function of the “ anabolic ’’ group—or glands of con- 
servation of energy—to counterbalance the prolonged over-action of the katabolic group in 
chronic infections. In chronic pulmonary tuberculosis improvement is dependent on the 
predominance of the anabolic group. Clinical and biochemical evidence to this effect is 
brought forward. The individual ductless glands are discussed with a view to summarizing 
the known tests for detecting their functional variations during life. It is suggested that 
present methods for the determination of basal metabolic rate are inaccurate and cumbersome. 
An alternative biochemical method is described and illustrated, which, it is claimed, is both 
more simple and more accurate. Slides of the thyroid and parathyroid are shown indicating 
that the histological criteria of function correlate with these biochemical findings during life. 
The classification of cases of pulmonary tuberculosis according to the mode of reaction rather 
than to the extent of lung invasion, is advocated. A terminology and the clinical, endocrine, 
and applied biochemical tests by which the groups can be recognized are described. 

Emphasis is laid on the necessity for research into the hereditary and environmental 
factors which lead to injury of the ductless glands, and hence lowered resistance to disease. 


ENDOCRINOLOGY (INTRODUCTORY). 


The term endocrine” was introduced not many years ago; the study of the 
internal secretions along scientific lines is still more recent. However, even in this 
short period evidence has accumulated which proves that the ductless glands largely 
determine the physical and mental “ make-up” of an individual. The fundamental 
biological importance of these glands may be emphasized by a summary of the 
modern views on their development. The order in which the different systems of 
interrelation between the internal and external environment were evolved is, briefly, 
as follows :— 

In unicellular organisms a system of selective chemical changes was adequate. 
With inereasing differentiation of structure some kind of codrdinating mechanism 
became necessary. This was provided by a system of hormones or chemical differ- 
entiators. Later, for convenience, the production of the main hormones became 
centralized in the ductless glands. This system, therefore, antedates the nervous 
system, so that, even in the higher mammals—including man—adaptation to changes 
in the environment is effected primarily through the endocrines acting through both 
chemical and nervous channels. 
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A remarkably lucid résumé of this whole subject has just been published by 
Dr. Langdon Brown, in his book called ‘‘ The Endocrines in General Medicine” [1], 
which should be consulted by anyone unfamiliar with the scope of endocrinology as 
a science. 

INFECTION AND THE ENDOCRINES. 


As I have enjoyed special facilities for the investigation of pulmonary tuberculosis, 
I have called this paper “ The Endocrinology of Tuberculosis.’”” My main object, 
however, is to suggest that the ductless glands play a greater part than is generally 
realized, in regulating the mechanism of defence in all infections. 

The more closely one studies the mechanism of non-specific resistance to one 
form of infection, such as tuberculosis, the more one realizes that it is not possible 
to divide infections, due to different micro-organisms, into watertight compartments. 
The same fundamental biological laws apply to all, the difference is simply one of 
degree. 

The main ductless glands can be divided into two groups. The old conception of 
antagonism between individual glands, or groups of glands, was misleading and is 
now giving way to the conception of a delicate balance. On the one side we have 
the so-called “ katabolic”” group—or glands of emergency—the thyroid, suprarenal 
medulla, and probably the posterior pituitary. On the other side we have the 
“anabolic” group—or glands of conservation of energy—the parathyroid, thymus, 
suprarenal cortex, and probably the anterior pituitary. The katabolic group acts 
mainly, but not entirely, through the sympathetic portion of the autonomic nervous 
system. In an emergency this katabolic group is powerfully stimulated. Hence 
arises the possibility of fight and flight, or, in the case of an acute infection, the rapid 
destruction of an invading micro-organism. In the case of a chronic infection, as 
some of my observations will show, a prolonged unchecked over-action of the 
emergency glands is undesirable. It leads to rapid loss of weight, general exhaustion 
and, as Vines [2] suggested, to an excessive loss of calcium. The function of the 
anabolic, or “check” group of glands, is to intervene at the right moment to 
counteract the prolonged over-activity of the katabolic group. The anabolic group 
acts mainly through the cranio-sacral or vagus portion of the autonomic nervous 
systems. That this compensatory vagus over-action frequently occurs in cases of 
pulmonary tuberculosis which are making good progress is borne out by clinical 
observation. Marked bradycardia is a sign of improvement. The patient from whom 
curve 2 (chart 2) was taken is a typical example. He had extensive disease of both lungs 
with a large cavity on one side and persistently positive sputum; but he was able to 
do four-and-a-half hours’ fairly strenuous gardening. Besides the brachycardia there 
was also a positive Boggs-Jacobi sign—this consists of an impaired percussion note over 
and to the left of the manubrium sterni, which moves up on hyperextension of the head 
and denotes an enlarged thymus. In my series I found this sign positive in over 
70 per cent. of quiescent and arrested cases of pulmonary tuberculosis. I will defer 
until later the discussion of the urinary curves and the blood-findings, which | 
consider as confirmatory evidence of the compensatory over-action of the anabolic 
glands. 

The clinical picture of a typical case of pulmonary tuberculosis which goes rapidly 
downhill, in spite of treatment, is a very different one. Many authors have noted 
the occasional difficulty of making a differential diagnosis between exophthalmic 
goitre and early active pulmonary tuberculosis. The tachycardia, the rapid loss of 
weight, flushing, tremor, and facial expression are characteristic of unbalanced 
hyperthyroidism. Also it is significant that there are often stigmata of a minor 
degree of acromegaly. It is probable that over-action of the anterior pituitary in 
early life leads to its exhaustion. That lowered resistance follows is proved by the 
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fact that all the giants whose skeletons are preserved in the Royal College of 
Surgeons died from tuberculosis. 

A good example from my series was a man 6 ft. 3 in. in height, with very large 
bones, spade-like hands and a somewhat dull mentality. This man, except for the 
absence of true exophthalmos, had all the symptoms of advanced Graves’ disease. 

To use the terminology of Scott Williamson and Pearce [3] in their pathological 
classification of goitre, this is a picture of heteroplasia. There is evidence of 
regressive and hyperplastic changes going on side by side (fig. 1). Fig. 2, the same 
section under high power, shows this more clearly. There is an increase of fibrous 
stroma in one part but there are also solid masses of vesicular cells in a state of 
active secretion, there is increased vascularity and lymphatics filled with colloid. So 
that the signs of over-activity are distinctly predominant. In correlation with the 
histological appearance, chart 1 is a photograph of the twenty-four hour urinary 
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metabolic curve taken not long before death ; it shows very well the great increase in 
the rate of metabolism as measured by the products of katabolism. 

When severe impairment of renal or hepatic function can be excluded, I have 
found this method very much more accurate and sensitive than the determination of 
basal metabolic rate. So-called “basal metabolism,” as estimated under ordinary 
clinical conditions, often gives grossly fallacious results. In pulmonary tuberculosis 
there is the added disadvantage of possible droplet infection in the use of the mask or 
face-piece. In the top section of the graph, the free acid is shown above the line, and 
the acid combined with ammonia below the line. The second section represents the 
ratio of free to combined acid (the “ acid ratio” of Ellis [8]), and in the third section 
the total of the two acids together. The horizontal lines represent a twenty-four 
hour period. With an increased rate of metabolism, increased rate of combustion 
must occur. The end-products of katabolism are chiefly acid and, with the exception 
of carbon dioxide, are, for the most part, excreted in the urine, the main acids, 
phosphoric and sulphuric, being the ultimate breakdown products of the cellular 
proteins. The point on the curves corresponding with the first urine passed on 
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waking in the morning is an indication of the true metabolic rate. But the twenty- 
four hour curve has the added advantage of showing the variations in metabolism 
throughout the twenty-four hour cycle. In this way the manner in which the 
patient’s mode of life, exercise, rest, treatment, etc., are affecting him can be 
studied. In the patient’s curve (chart 1) there is a great increase of free acid, as 
well as an increase of distance between the two lines and a high total acid as com- 
pared with the normal curves shown next to it. He was, of course, having absolute 
rest, in bed. 


URINARY METABOLISM. 


AVERAGE HEALTHY ADULT MALE THYROID HYPER-FUNCTION in a case 
of ADVANCED PULMONARY TUBERCULOSIS 
~ 
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CHART 1. 


Returning to curve 2 on chart 2. Although there is a slight increase of acidity, 
the general shape of the curve and the acid ratio are very similar to the normal. 
These curves do not merely reflect the degree of functional activity of the thyroid 
gland, they actually represent a resultant of two counterbalancing forces. When 
there is unchecked over-activity of the thyroid and others of the katabolic group 
the two lines in the top section are pulled apart, and as the check glands in their 
turn show a compensatory activity the lines tend to be drawn back towards the 
normal mean. So that the case of the patient whose curve is shown on No. 2 
(chart 2) might be called a compensated case. The lung disease was not yet 
quiescent and therefore the salt excretion curves, which are shown on the bottom 
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section of the graph, show certain deviations from the normal. In particular the 
lines representing calcium and creatinine are high. 

That this codrdinated mechanism of the glandular groups is a very important 
factor in pulmonary tuberculosis was first impressed on me by the post-mortem 
findings in the case of two patients who died on the same day. Thetwo men were a 
marked contrast to each other. They were of the same age (35), and each had a 
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CHART 2. 


four or five years’ history of pulmonary tuberculosis. In both cases during life the 
physical signs indicated a five-lobe lesion. At the post-mortem examination the 
lungs in the first case were hard and nodular to the touch all over; in the second 
they were soft to the touch throughout. In the “hard lung” case the lungs, 
especially the right, cut like scirrhous carcinoma. In the “soft lung” case the 
lungs cut like butter, and there was no evidence of firm fibrosis anywhere. The most 
striking feature in these two cases was the condition of the mucous membranes of the 
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upper respiratory and alimentary tracts. Both these men were coughing up—and 
sometimes swallowing— material loaded with bacilli. In the hard lung case the 
laryngeal, tracheal, and cesophageal mucous membranes were perfectly normal and 
there was no naked-eye or microscopic evidence of dissemination in any other organ. 
The liver, however, showed extensive toxic degeneration, being about twice the normal 
size, heavy, yellow, and greasy. In the soft lung case, on the other hand, the laryngeal, 
tracheal, and cesophageal mucous membranes were inflamed and the epiglottis was 























Fia. 5. Fic. 6. 


studded with tubercles. There was also naked-eye involvement of one suprarena! 
medulla and a caseous mass in the corresponding kidney. The fact that the mucoswz 
in the hard lung case were undamaged, the absence of secondary infection, together 
with the firm fibrous and calcified barriers around the diseased lung tissue, suggest, 
paradoxically enough, that this patient’s defensive mechanism and his local 
extrapulmonary tissue resistance remained intact up till death. 

Fig. 3 is the low-power picture of a normal thyroid gland. The vesicles are 
regular, there is ro round-cell infiltration and there are no abnormal elements in the 
stroma. Fig. 4 is a high-power picture of the same section and shows the 
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homogeneous nature of the colloid and the regularity of the lining epithelium. 
This is the thyroid of the hard-lung case and gives an impression of order. Fig. 5 
is the thyroid from the soft-lung case, showing round cell infiltration of both stroma 
and vesicles. Under high-power (fig. 6) the irregularity of the epithelium lining and 
the presence of round cells and epithelial cells in the colloid, which is granular and 
vacuolated, although partly due to post-mortem autolysis, are both evidence of 
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dysfunction. In contradistinction to the thyroid of the hard lung case this section 
gives an impression of chaos; the unsuccessful attempt of an overworked and 
damaged organ to react to strain. 

Fig. 7 is a normal parathyroid; there is no evidence of hyperplasia and the 
:s are for the most part so-called “chief” cells, characteristic of a gland in the 
resting state. Fig. 8 shows these features under high power. Again it is a 
picture of order. It is a parathyroid from a hard lung case. Figs. 9 and 10 show 
’ parathyroid from the soft lung case. There is an enormous increase of vascularity 
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and a hyperplastic crowding together of the cells. There is a preponderance of the 
so-called “ oxyphil” cells with deeply staining granular protoplasm. It is a picture 
of extreme dysfunction, also an unsuccessful attempt by ill-regulated hyperfunction 
to react to strain. 






Cortex Cortex 


Medulla 
Medulla 





Figs. 16 and 17 show the relative proportions of medulla and cortex in the 
suprarenal glands from the hard-lung case (fig. 11) and the soft-lung case (fig. 12). 
It may be that a severe pure tuberculous toxemia exhausts the medulla more than a 
mixed infection does. The hard-lung cortex, under high power (fig. 13), shows the 
cells well loaded with lipoids. It is probably more than a coincidence that this 
man’s blood-cholesterol figure was well above the normal during life. Fig. 14 shows 
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that the cortical cells of the soft lung case were almost devoid of lipoid deposit. 


This man’s blood-cholesterol was well below normal. 


main contrasting factors of the two types of case. 

[ have put forward this classification in order to elicit discussion and not because 
I think that all cases of pulmonary tuberculosis can be thrust into one or other of the 
groups. It is obvious that every variety of mixed case may be met with between 
the two extremes which can be used as guides as to the way in which an individual 
The character of the defensive reaction is far 


is reacting to his particular infection. 
more important than the extent of lung invasion. 
value in treatment along rational, 
from the soft-lung case, shows 


Table I is a tabulation of the 


These methods may be found of 
strictly individualized lines. 
the penultimate condition very clearly. The distance 


Curve 4 (chart 2), 


between the two lines, representing free and combined acid, is markedly increased, but 


the ratio between the two is below the normal line. 


Localization 
Mucous membranes 
Secondary infection 
Dnetless glands 
Other glands 
Skiagram ... 
Blood :— 
Sugar tolerance (Bang) 
Alkali reserve (Bang) 
Water content (Bang) ... 
Cholesterol (Leiboff) 
Blood-count :-— 
T.W.B.C. 
Differential 


Serum :— 
Protein (refractometer) 


Alb./glob. ratio (Naegeli’s table) 
eigen, i modified, 3riggs) .. 


Pulse or differential pressure 
Urinary acid ratio (Ellis) 


Calcium loss in urine (Pincussen) and feces 


(Underhill) 
Urinary creatinine 
Fecal neutral fat (Camm idge) 


Blood calcium (Kramer and Tisdall) 


Sedimentation velocity 


TABLE l. 


Hard lung (proliferative type) 


Lungs only 
Healthy... 


Dysfunction — 
Degeneration + 
Sharp margin 


Normal .. 

Normal or decreased 
Normal 

Normal > slight decrease | 


Under 9,000 
50 per cent. mononucle ars 


High 

Normal > slight decrease 
Normal limits 

High 

Converging on “base line 
Normal limits 


Normal limits : 
Normal > slight increase 


This is characteristic of lowered 


Soft lung (Exudative type) 


Disseminated 
Inflamed and ulcerated 
Dysfunction + 
Degeneration — 

Fluffy margin 


Decreased 

Often increased 
Increased or decreased 
Low 


Over 9,000 
Less than 650 per cent. 
mononuclears 


Low 
teversed 
Increased 
Low 
Diverging from base line 
Increased 


Increased 
Much increased 


Tendency to be high in both 
Accelerated, irregular and inconstant 


vitality. The general metabolic features of curve 5, from the hard-lung case, are 
masked by the high ammonia-combined acid figures owing to extersive hepatic 
degeneration. In all cases in which there is interference with hepatic function there 


is an increased urinary excr 





and, in severe cases, of amino acids. 


as well—which is shown on the graph by the combined-acid line dropping far below 


the base line. 


The main facts that emerged from the post-mortem findings in these and similar 
cases of my series were that in the hard-lung cases the histological picture of the 
duetless glands was relatively normal—it would lead us too far to discuss whether 
this picture is, under the circumstances, a sign of sluggishness and an expression of 
insufficient reaction—and that in all the cases where the lungs were soft and where 
there was laryngeal and intestinal ulceration the endocrine histological picture was 


that of extreme dysfunction, 


‘ 


varying in character, but not in degree. From the 
‘endocrine”’ point of view the successful resistance to a tuberculous invasion is 
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dependent upon well-balanced, healthy, and—if I may use the term—vigorous 
ductless glands. They must all be able to stand the strain of a prolonged siege. 
Uncompensated hyper- or hypofunction is equally undesirable. 

In several of my cases parathyroid hypofunction was the main factor. Clinically 
this could be detected by the usual signs of muscular irritability and the dental 
stigmata, and, towards the end, by tetaniform convulsions or fantastic hallucinations. 
Chemically one finds a high serum phosphorus with a low phosphate excretion and a 
high calcium excretion. ; 





Fic, 17, Fic. 18. Fig. 19. 


Figs. 15 and 16 show the parathyroid from two of these cases. Post mortem 
extensive laryngeal ulceration was found with a soft-lung type of disease. In both 
cases the endocrine histological picture is one of hypofunction. Fig. 15 shows the 
increased fibrous stroma and fig. 16 a lobula of fat cells. Kurakawa [4], who 
recorded the histological findings in nearly 250 cases, stated that quite commonly 
he found this condition in patients dying from pulmonary tuberculosis. This 
particular patient (fig. 16) improved quite remarkably for a time on a course of 
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calcium injections. The endocrine picture was that of anterior pituitary and adrenal 
cortex as well as parathyroid deficiency. This is a good example of the way in which 
a primary polyglandular insufficiency is likely to affect the prognosis adversely. 

Curve 3, chart 2, is from another case of what is called “ galloping consumption’ 
with laryngeal ulceration. The extremely high acidity goes to prove the opposite 
condition of unchecked thyroid hyperfunction. Unfortunately I was unable to 
procure a post-mortem examination of this particular case. However, as the 
interpretation of these acid curves in the metabolic rate has not yet been adopted by 
other workers, I feel it necessary to show that there is a correlation between 
the shape of these curves and the functional activity of the thyroid ‘gland measured 
by histological standards in other similar cases. 
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Fig. 17 is identical with fig. 2, and the evidence for hyperfunction has already 
heen cited. Fig. 18 shows a vesicle completely overrun by small round cells. Dr. 
Scott-Williamson says that he has seen this picture of lymphadenoid goitre only in 
old age or in cases of early myxcedema. From a functional point of view the 
condition is one of transition. Fig. 19 is a histological picture of definite hypo- 
function; the final stage of a heteroplastic process. The point to be noted is 
the dense perifollicular fibrosis, which is so complete that it is doubtful whether any 
secretion could find its way into the perivesicular vessels and lymphatics. 

The three urinary acid curves in chart 3 correspond to figs. 17, 18, and 19, and are 


in the same order. It would be difficult to find a more exact correlation, To 
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consider the free acid line only—it is very high in the first case of hyperfunction, 
and actually on the base line for the greater part of the twenty-four hours in the last 
case of hyperfunction. In this case the clinical picture for some months before the 
patient died, resembled that of a hibernating animal rather than that of a human 
being. In spite of almost complete destruction of both lungs he drifted on fr m 
week to week in a state of complete lethargy with a subnormal temperature and a 
pulse-rate of under 80. 

In Table IT, I have left out the second case, representing the transition stage, as 
it would merely confuse the issue. I would draw attention to the normal water 
content of the blood in the hyperfunction case and the very marked hydremia in the 
hypofunction case. Anything above 80 per cent. is too high. 


TABLE II. 
First Case Third Case 
Thyroid hyperfunction Thyroid hypofunction 

Water content ae = om es 79 per cent. ... a 86-6 per cent. 
Cholesterol ... _~ se oe ins 120 mgm. per cent. os 218 mgm. per cent. 
Viscosity serum snk “oe ae = 2-0 (Hess units) _ 1-8 (Hess units) 
Protein content ‘is rem Fe sem 8-32 grm. per cent. — 7-7 grm. per cent. 
Albumin-globulin ratio os one ae 30/7 ea pe: i 40/60 
Sugar ove oe = “ “ne 124 mgm. per cent. eae 93 mgm. percent. 
A of? a = - as ne 10,500... ee oan 12,300 
Polymorphonuclear ... a én na 69 percent. ... an 75 per cent. 
Mononuclear oe a6 oa ant 31 ‘5 es = 25 - 
Calcium excretion via urine and feces om 2-55 grm. ee - 0-4 grm. 


The progress of endocrinology is bound up with the development of applied 
biochemistry. Thanks to post-mortem histological appearances, definite chemical 
findings, such as these in cases of advanced disease, can be interpreted in terms of 
function. They can then be applied to the far more important field of preventive 
medicine. In treating minor glandular imbalance, I find that the degree of hydraemia 
is a valuable indication or contra-indication for thyroid therapy. While on the 
subject of the thyroid it is noteworthy that the late Rupert Farrant [5], who 
examined no less than 770 thyroids taken from a series of miscellaneous cases, divided 
infectious diseases into two groups. The first group, which included pulmonary 
tuberculosis, caused a reactionary hyperplasia, while the second group, which included 
pneumococcal lobar pneumonia, produced no effect on the gland, the histological 
appearance being the normal resting one. 

Chart 4 shows the urinary curve from a case of lobar pneumonia. The first curve 
was taken in the acute stage and the second the day after defervescence. The 
absence of free acid once again correlates with low thyroid activity. It is 
suggestive that the early mortality is highest in acute diseases such as lobar 
pneumonia, in which the katabolic glands fail to accelerate, whereas in tuberculosis, 
in which the thyroid almost always shows a reactionary hyperplasia, the mortality 
is invariably delayed. 

Time precludes my showing curves to illustrate the type of reaction to other 
acute infections. I merely wish to point out that influenza in adults and measles 
in children are the two diseases which are most generally followed by profound 
depression in convalescence. In both instances there is a very low free-acid line 
during convalescence, and this, in my opinion, always indicates low vitality and 
lowered resistance. It affords a possible explanation of the fact that these diseases 
are frequently complicated by secondary infections and often figure in the early history 
of cases of pulmonary tuberculosis. 

If the observations recorded in this paper are at all suggestive they will, I hope, 
stimulate research along similar lines. If confirmatory evidence is forthcoming that 
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the endocrines hold the key position in the mechanism of resistance to infection, it will 
be agreed that further research into the factors which are likely to injure any of the 
ductless glands in early life is essential. Heredity is an obvious factor and has 
already been much investigated. The importance of the dietary factor has been proved 
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CHART 4, 


by McCarrison |6] and Cramer [7], who were able to produce exhaustion of the 
cortical lipoids and strain-sclerosis of the thyroid by a vitamin-free diet. Psycho- 
logical factors, such as shock and emotional strain, are already known to be involved 
in diabetes, and exophthalmie goitre. The emotionalism of the Jewish race might 
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also explain the lowered resistance of the Jews to tuberculosis, alleged by Dr. Feldman 
at the last meeting of this Section. 

Finally, a field which is practically unexplored is that of the temporary and 
permanent effect of the common infectious diseases of childhood and adolescence 
on the glands of internal secretion. As the technique of histology, histochemistry, 
and applied biochemistry improves, it is to be hoped that it will be possible to detect 
and counteract the damage to the endocrines which follows infection. 
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Discussion.—Dr. W. LANGDON BROWN said he was in general agreement with the view that 
the sympathetic metabolic group of endocrines were responsible for defence against acute 
infections and that the para-sympathetic-anabolic group were responsible for repairing the 
damage done. It was surprising and rather disappointing that because endocrinology and 
immunology had been kept in water-tight compartments very little was known as to the 
influence of the endocrines in immunity. 

Thanks to Dr. Cramer it was now known that histological changes were produced in the 
sympatho-metabolic group, i.e., thyroid, adrenals and posterior pituitary, by fever. All these 
glands generally mobilized sugar into the blood-stream, but as long as carbohydrate metabolism 
was quite normal, this did not produce hyperglycemia—the excess of sugar was used up at 
first for producing fever. In some fevers, e.g., pneumonia, hyperglycemia had been observed ; 
but the carbohydrate metabolism was probably already impaired in such cases. Dr. Cramer 
had shown the value of insulin in combating experimental hyperpyrexia, a fact which fitted in 
with the general conception that unchecked action of the sympatho-katabolic group might do 
harm and require the action of the opposite group to adjust the balance. In this connexion 
it is of interest to observe that another member of this opposing group, the parathyroids, helps 
to lower blood-sugar. 

[Dr. Langdon Brown then gave further illustrations of the actions of endocrines in various 
infective processes. | 

He suggested that progress could be made along two lines :— 

(1) The study of the blood-sugar and blood-calcium in a number of infective processes. 
At present study of the blood-sugar was too closely restricted to those diseases in which carbo- 
hydrate metabolism was manifestly impaired. 

(2) A co-operation between the immunologists and the biochemists. 


Dr. ScoTT WILLIAMSON said that Dr. Obermer’s paper indicated possibly the first effort 
to study the host rather than the etiological factor. 

A consideration of the phylogeny and embryology of the endocrine glands gave a clue to 
the solution of the problem of the host. Anatomically the endocrine glands primarily 
discharged their products externally. The primitive external epithelial surface had its own 
sensory nerves connecting it specifically with the unstriped muscle of the body. The organ 
destined to become buried represented a sensory surface with its own specific peripheral 
ganglion, like the eye or ear. This gradual evolution could be traced into internal secreting 
glands which retain their specific relation as the sensory surface of a specific nerve track. 
The gland epithelium was the sensory receptor of the sympathetic nervous system, but 
stimulation of this receptor was due to differential chemical changes in the body fluids. There was 
no anatomical evidence that in the process of evolution the epithelium had ceased to excrete. 
We might therefore conclude, from a physiological point of view, that their excretion in the 
vertebrate was so valuable to the body economy that it must be carefully conserved. Strictly 
speaking, this function of the conservation of the valuable end-products of either anabolism or 
katabolism was the proper subject of study in endocrinology. 
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The glands of external secretion were mainly concerned with end-products of exogenous 
metabolism, whereas the endocrine system appeared to be concerned with endogenous 
metabolism. Loss of the conserved material might be compensated for by controlling either 
anabolism or katabolism, hence the grouping of the endocrine system. An example was the 
apyrexial fever of Graves’ disease in which, in the raised metabolic rate, there was evidence of a 
great increase in combustion, and utilization of oxygen. All this turnover was endothermal and 
not accompanied by a rise in temperature. Curiously enough, the inflammatory process of 
tuberculosis was also characterized by a want of fever and a high output of urinary katabolites 
indicating that the essential process of tuberculosis might be an onslaught on the endogenous 
metabolism of the body and so likely to manifest a disturbance of any or all the glands of the 
endocrine system. 

Therefore a study of the endocrinology of any disease represented a study of the more 
serious conditions affecting, not the ordinary turnover of the body, but a vastly more 
important factor—the balance of the endogenous activities on which the whole constitution 
and diathesis of the individual was likely to turn. Thus any biochemical or other method 
enabling us to estimate this endogenous turnover was a considerable forward step in the study 
of disease. 


Dr. HALLS DALLY said Dr. Obermer had made two valuable points: (1) That the progress 
of biochemistry was bound up with the development of applied biochemistry, and (2) that the 
urinary acidity curve was a better expression of reaction than the basal metabolic rate, which 
possessed several limitations and some fallacies. 

Dr. Charnock Bradley had recently defined comparative medicine as embracing the study 
of disease processes in all animals (and possibly in plants also) in all conditions, and with the 
help of all available means, and Dr. Langdon Brown had just referred to the watertight 
compartments in which medical research had for long been carried out. When medicine began 
to be rewritten on broad biological lines, we should not be so much concerned to look fora set 
of symptoms occurring in a greater or less frequency of association, and to label this with 
a particular name, as to seek for all information available regarding the measure of functional 
efficiency of individual organs and tissues at a given time. Therefore Dr. Obermer’s paper 
was a step in the right direction, linking together physico-chemical with clinical evidence 
with regard to one disease (pulmonary tuberculosis) and using these findings to illustrate 
a general principle. Moreover, attention had been focussed upon the reaction of the host, 
and not upon the peculiarities of the invader. 

He could scarcely agree with the proposition that the endocrine glands held the key position 
in the mechanism of resistance to infection, since he believed that the nutritional changes in 
every single cell and in every single tissue of the body (themselves katabolic and anabolic) 
in turn activated or depressed the glands of internal secretion in their various proportions 
and degrees. 

Regarding pulmonary tuberculosis, Dr. Obermer’s investigations lent support to the view 
which he (the speaker) had expressed for upwards of twenty years, that extent of tissue 
involved was of far less practical importance than intensity of infection and quality of reaction 
to such infection. The classification into “hard” and “ soft”? lung types, based on function 
and on histological differentiation, reminded him of some work done by the late Professor Waller 
and himself on the size and shape of the human heart, as a result of which they were able to 
divide into two groups the “ hard” and the “ soft” hearts. The comparison was not exact, 
because some of the “ hard’’ hearts were physiological; but this group also included the small 
heart of early tuberculosis, whereas the “ soft” type, sessile upon the diaphragm, and larger, 
invariably indicated degeneration of cardiac muscle due to disease. 

The “ hard” and “soft” lung types of pulmonary tuberculosis described by Dr. Obermer, 
associated with opposite histological pictures of the countcrbalancing endocrine groups, 
and indicating two different modes of reaction to infection, were of considerable personal 
interest, because he (Dr. Halls Dally) could correlate them with opposite types of arterial 
pressure. Careful study of arterial pressures gave indications as to reaction, and thus 
became of considerable importance in prognosis. Low pressures formed a guide to the 
amount of toxic absorption. As toxemia waxed, arterial pressure waned. Should toxemia 
diminish or cease, both systolic and diastolic pressures would rise ; should toxemia increase, 
the pressures would coincidently fall, and if they continued steadily to further reduction, the 
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outlook was grave. With improvement, or if the condition became stationary, the pressures 
gradually rose and the differential pressure increased, indicating a heightened defensive 
reaction on the part of the patient. Such alterations in arterial pressure levels during 
acute infections could further be broadly correlated with biochemical blood and urinary 
findings. The low figures for the titratable acidity, mentioned for influenza and measles, 
occurred also in a large number of other acute infective processes, notably in diphtheria, and 
the ratio of this acidity to the ammonia figure (the A: N ratio) was in the direction of lessened 
acidity parallel with reduction of arterial pressure to low levels. In chronic conditions 
similar effects were manifest, but these, as one might expect, became developed at a 
slower rate. 

Hence, summarizing these factors, low arterial pressure, in chronic as well as in acute 
processes, combined with low titratable acidity, constituted a valuable expression of low 
vitality and low reactive capacity or resistance. New tests of physical efficiency had been 
adopted by those responsible for the medical side of aviation, and, as knowledge increased, 
we should be able to correlate a large number of findings derived from different sources, and 
possibly to weld them into one coherent whole. 


Dr. HENRY ELLIS, after referring to the correlation between the central nervous system 
and the endocrine glands, as effected by the autonomic nervous system, said that in diseases 
caused by invasion, the attack was classified according to the adequacy or inadequacy of 
these glands. If they were adequate, there would be hyperfunction, but no injury to the 
glands themselves; if inadequate, there would be exhaustion and disintegration of the 
gland cells. 

[Dr. Ellis then considered these points in detail with reference to the subject of the paper, 
dealing specially with the “hard type” of lung, of which the chief characteristics were 
acidity and resistance, and the “soft lung” type, with alkaline constitution, absence of 
calcium metabolism and endovrine failure. | 

Dr. Obermer had confirmed his (Dr. Ellis’s) view that the chief question with regard to 
tuberculosis was not that of infection, but that of resistance. 


Dr. PHILIP ELLMAN said that he himself was particularly interested in the parathyroid 
gland. 

He had for some time been working under Dr. Marcus Paterson at the Colindale Hospital 
for Pulmonary Tuberculosis on the correlation of calcium metabolism, parathyroid function and 
chronic pulmonary tuberculosis, associating the clinical, experimental and pathological findings. 

He agreed that the calcium content of the blood-serum in these cases was hardly ever 
low. In some 200 estimations he had only found one or two below normal (exhibiting 
Chvostek’s sign), and, generally speaking, all his estimations had shown figures within normal 
limits (i.e. between 9-12 mgm. of calcium per 100 c.c.) ; but, curiously enough, a minimum 
normal figure of 9 could, with prolonged calcium or parathyroid therapy, be raised to the 
saturation point, with corresponding improvement in the general condition. The temperature 
range, the quantity of sputum, and the number of tuberculosis bacilli per field were diminished, 
and in some cases a positive sputum had, as with sanocrysin, been rendered negative, while 
the blood-pressure rose. Short periods of treatment with calcium and parathyroid were 
unsatisfactory; he himself had persevered with treatment over periods varying from three to 
twelve months in cases showing a response. 

He wondered whether Dr. Obermer had observed the rise of the calcium content of the 
blood-serum in cases responding to calcium or parathyroid therapy. 






















Section of Anxsthetics. 
President—Dr. Crec1n Hueues, O.B.E. 


[December 2, 1927. ] 
Anesthesia in Thyroid Surgery. 


By T. P. Dunuity, C.M.G., M.D. 


ANESTHESIA for patients suffering from the various forms of goitre demands 
considerable versatility from the anesthetist, if the operation is to be carried 
through with minimum danger, and the maximum benefit is to be given to the 
patient. No one method is suitable for all forms. The operation may be simple 
and safe, or difficult and far from safe. The difficulties are of various kinds, 
and some of them have to be met by the adaptability of the anesthetist. They 
may be mechanical ; as, for example, compression of the trachea in the neck by a 
large bilateral colloid goitre causing a “scabbard” trachea, or an intrathoracic 
goitre deeply situated in the chest, and causing pressure on the trachea as far down 
as its bifureation. These conditions may have caused tracheal and bronchial 
irritation; or chronic bronchitis may exist apart from any pressure, being associated 
‘ with a toxie condition which is causing some heart failure. Danger may be due to 
acute toxicity of a gland which is causing great mental unrest, or extreme tachycardia, 
or both: or it may be due to associated conditions, such as an unclean mouth or 
infected tonsils. With the tracheal irritation, the greatly increased secretion which 
so frequently follows operation, and the difficulty of coughing effectively, any added 
irritation from an anesthetic may weight the scales against a patient, and this is 
more likely in the presence of buccal and pharyngeal infection. Further, the 
smoothness or otherwise of the anesthesia may determine whether a complete 
operation may be performed safely in one stage, or whether a patient must be put to 
the ordeal of a second operation before cure is obtained. 

As in all surgical work, the first consideration is the patient’s welfare, not the 
convenience of the surgeon or the predilection of the anesthetist. 

[ have been operating for goitre for twenty years, and striving to attain the 
maximum degree of safety. My views have changed from time to time, but when 
they have changed I like to think there has always been a sufficient reason. 

I will give my actual anesthetic statistics taken over a definite period. I had 
performed 1,136 operations in Australia previous to June, 1920; during these, most 
methods of inducing anesthesia were given an extended trial by men who worked 
sympathetically with me. Subsequently during a period of seven years from July, 
1920, to July, 1927, 700 operations were performed. Of these, 403 were performed 
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under local anesthesia, and 292 under general anesthesia; of five, the history 
sheet failed to record the method of anwsthesia. These statistics show the way 
in which I have viewed the question as it arose with each individual patient :— 


THYROID ANSTHESIA. 
For a Period of Seven Years from July, 1920, to July, 1927. 


Of 700 operations eos 403 were under local anesthesia 
292 were under general anesthesia 
5 were not recorded 


“700 


No. of Not 
Type operations Local General recorded 
Exophthalmic _... ees “s se 377 ion 248 ee 129 _— 
Colloid and adenoma ss... s om 303 a 148 de 150 5 
Malignant ... on ame oe — 20 ae 7 Lee 13 o 
700 - 403 eon 292 5 
Included in the above are— 
Intrathoracic ike _ ide _ 13 ane “a 9 
Patients with auricular fibrillation ... 106 ae 95 — 1l 


Regarding anesthesia, the following types have been employed :— 

(1) Ether: (a) open method; (6) closed method; (c) vaporized method 
(d) endotracheal method; (e) rectal method. 

(2) Nitrous oxide gas and oxygen: (a) alone; (b) combined with local anesthesia ; 
(c) combined with ether. 

(3) Chloroform. 

(4) Local anesthesia: I include under this heading both local infiltration and 
regional anesthesia, for the methods are usually combined. 

If I speak emphatically on some points on which you may question my 
authority to speak emphatically, my reason is that some of these patients are 
extremely ill, with a very narrow margin of safety; that they come to the surgeon 
not merely because they believe he can perform the operation, but because they 
believe that he can so pilot them up to the operation that it may be carried 
through with safety, and that he knows the complications and dangers which may 
follow operation, and is alert to the factors which may prevent their occurrence or 
deal with them when they arise. Further, the physician to whom the patient 
belongs medically trusts the surgeon to be as sure of his team as he is of himself. 
In short, the surgeon is held responsible for the safe management of the case until 
the patient is returned to his own physician, to a greater extent, I believe, than 
obtains in most other surgical work. 


CHLOROFORM. 


In the earlier days of general narcosis, chloroform was probably the anzsthetic 
of choice. It is, in general surgery, a most valuable anesthetic with well-defined 
uses, and far too little employed for appropriate cases in the present day. But 
although there are patients for whom its use is demanded, it is not the drug of 
choice for thyroid patients. The heart in thyroid cases is peculiarly susceptible to 
its influence, and although a skilled man may give chloroform with success, on the 
whole it is a dangerous drug. Many goitre patients have died on the table from its 
effects. 

It is a pity that chloroform is dangerous, because its employment gives a 
freedom from bleeding not to be obtained by any other method of general narcosis. 
If it were safe, it would on this account alone be a great boon to the surgeon. 

It cannot be combined with a local anesthetic which contains adrenalin, because 
we know that the combination of chloroform and adrenalin is peculiarly fatal. 
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Notwithstanding its disadvantages, there are occasions when it is still the anesthetic 
of choice, when anesthetics which, generally speaking, are safer, have dangers far 
outweighing their advantages. I will refer to this when speaking of intrathoracic 
goitre. Chloroform should be given on a well-fitting mask just lifted from the face, 
with a well-timed, even, single drop; never with a series of squirts. 


ETHER 


has rightly replaced chloroform in the great majority of cases. It may be given in a 
number of ways by itself, or in combination. (a) On an open mask. (b) By a 
closed method (i.e., a Clover apparatus). (c) Vaporized, and warmed after it is 
vaporized. I am not sure to whom the credit for this method is due. I bought an 
apparatus invented by Gwathmay, in America, sixteen years ago, in which the ether 
vaporized and then warmed was delivered through the rim of the facepiece, which 
was perforated all around the inside. This was a very excellent method. Later, I 
saw much the same idea during the war, worked out by Dr. Shipway, and used 
extensively. (d) Endotracheally. (e) By the rectum. 

As well as these methods, ether may be ‘combined with nitrous oxide gas and 
oxygen, or with local anesthesia. 

All these methods are safe and effective, but there are some points about each 
which are worthy of note. Ether, by any method, tends to increase bleeding, and 
for this reason is troublesome. The open method was—and is—greatly used in 
America, Australia, and less extensively in England. Both it and the Clover method 
necessitate apparatus close to the field of operation, thus hampering the surgeon to 
some extent, making it a little more difficult to keep a sterile field. The surgeon can 
manage with it, but hampering the surgeon ultimately militates against the patient. 

The endotracheal method is the one I prefer. I had begun to use it in Australia 
to the exclusion of other methods whenever general anesthesia was indicated, 
because the patient’s head and face are completely covered with sterile towels. 
The anesthetist is away from the head of the patient—a position I prefer to occupy 
myself—the anesthesia is absolutely smooth, and a smaller amount of anesthetic is 
required. Recently the amount of ether has been further reduced, because gas and 
oxygen, with a minimum of ether, will give good anesthesia ; and this in a field from 
which all apparatus has, for practical purposes, beer banished. Here also the 
vapour, after all the mixing, can be led through a long coil, or a chamber immersed 
in hot water, before delivery to the patient. This delivers the vaporized ether to the 
patient just above, and not just below room temperature. When the surgeon wishes 
to pass from side to side, as I do, the helpful anesthetist seems to know by instinct, 
and disjoints the delivery tube of the machine—which is far back from the table— 
from the tube connected with the catheter, which enters the trachea, so that the 
surgeon passes unimpeded from side to side. I have learned many valuable lessons 
from Sir Berkeley Moynihan. He once told me that he could not do a difficult job, 
so he had to make it easy. I feel the same with thyroid surgery. Instead of 
working backhanded on a lobe it is far easier to take a moment or two in stepping 
around the head of the table and thereby have one’s work in front of one. That 
moment in stepping around saves many minutes to the patient, but it would not do 
so unless the helpful anwsthetist made the passage way easy, and this is not to help 
the surgeon ; it is to help the patient. 

The rectal method is very useful sometimes. It necessitates at least an hour’s 
preliminary work and watching by an able nurse. The dosage can be fairly, but not 
quite accurately gauged. Most patients take it well by this method, but some do 
not like it. Harmful effects, due to the action of the drug on the rectal mucous 
membrane, may be avoided. One of its advantages is that the head of the table is 
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free from the anesthetist and his apparatus. I used it a good deal when the method 
was first introduced; since that time I have practically only used it when some 
pharyngitis has made induction by the ordinary methods inadvisable, and it seemed 
necessary that the operation should be performed without delay. It is possible, but 
not easy, to anesthetize a patient without his being aware of what is proposed. 
There is a definite, but restricted, field of usefulness for ether by the rectal route. 


NITROUS OXIDE GAS AND OXYGEN. 


This mixture constitutes a most valuable anesthetic. It is quite possible to 
keep a patient anesthetized by this method throughout a double partial lobectomy. 
and, as you know, by the time—or before—the bandage is applied, the patient is out 
of the anesthetic and has a good colour. There are some occasions when it is wise 
to keep to gas-and-oxygen alone, but it combines advantageously with either of two 
other drugs. If the chest condition and pharynx are normal the mixture may be 
combined with ether and given by the endotracheal method, or—as I have used 
it a good deal recently, and to a greater extent since the end of the time during 
which my statistics were compiled—combined with local anesthetics. 


LocAL ANZSTHESIA. 


I confess to a great liking for this method. In the beginning I was driven to 
use it for reasons which are now matters of history. It gives the surgeon free 
access around the head and neck. It gives an operation field practically bloodless 
and thus saves much time at the actual operation. Under general anesthesia many 
forceps have to be applied while dissecting the superficial structures, and all the 
clamped vessels have to be ligated. Both time and blood are lost, and that is bad 
for the patient. Many patients ask to avoid general anesthesia. The subsequent 
discomforts are less than when other methods are used. It is unwise for young or 
frightened patients; and unnecessary for any patient whose heart is sound. As 
stated before it makes an excellent combination with gas and oxygen. The 
novocain prevents painful stimuli locally, and the gas and oxygen mixture prevents 
any psychical strain. Local anesthesia takes more of the surgeon’s time, and it 
will only be successful when the surgeon has the confidence of the patient, and is 
himself temperamentally fitted to carry it out. 


TYPES OF GOITRE, AND ANASSTHETIC USUALLY EMPLOYED. 


Adenoma.—There may be one or more ; they may be small or very big; they may 
be causing disfigurement or pressure or both, and perhaps to an extreme degree. The 
larynx may be pushed out under the angle of the jaw, or the adenomatous mass may 
be wedged under the bony margin of the thoracic inlet. We are not concerned here 
with the questions of whether or not—or when—these should be operated upon. In 
anything short of the very big ones, general anesthesia is as safe as in any operation 
of surgery, and the choice may well be left to the patient. My usual practice is to 
have endotracheal gas and oxygen with a little ether, but I remove a great many 
under local anesthesia because of the personal convenience in operating. When an 
adenoma reaches a large size and causes pressure, or engages the thoracic inlet, 
I personally like local anesthesia, but when the adenoma is deep in the thorax, 
causing pressure there, I find comfort and safety in endotracheal gas-oxygen-ether, 
if the X-ray examination shows that the endotracheal tube can pass beyond 
the pressure. Chloroform, as I have said, is now rarely given, but on several 
occasions—with one patient particularly, an old lady with a very large adenoma in 
the thorax reaching to the seventh dorsal vertebra—it has enabled an extremely 
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difficult operation to be carried through safely. A patient may have reached the 
condition when she can only breathe sitting up and with the head bent forward, and 
the anesthetic has to be given in this position. It is impossible to place the patient 
in a position which will enable an endotracheal catheter to be passed ; even if it were 
possible, the catheter could not be passed beyond the pressure. With the already 
embarrassed respiration, the irritation of ether would probably kill the patient. We 
have carried these safely through a sternum-splitting operation with removal of the 
tumour, by having the head firmly held by one person in the position in which 
respiration is least embarrassed, and then chloroform—the least irritant anzesthetie— 
has been given by my friend and colleague, Mr. C. Langton Hewer. We should 
therefore remember that chloroform still has its uses. 

Colloid Goitre—When colloid goitres are operated upon, the operation performed 
is resection of portions of both lobes, for there are two objects in view, viz., relief of 
all pressure, and a bilaterally symmetrical neck. A colloid goitre may burrow deeply 
in the neck, and may descend into the thorax. Therefore general anesthesia is 
always preferable. The operation is longer than for an adenoma, and, the patient 
not being ill, the surgeon is more concerned with the artistry of his job than with 
speed. He may have to return more than once to trim a part, otherwise he may 
leave an unbalanced and unsightly neck. For this operation again I like endotracheal 
anesthesia. This is not an essential, but a personal predilection. 

Exophthalmic Goitre.—It is common knowledge that from twenty to twenty-five 
years ago the operative death-rate was very high in these cases. The causes were 
sought for assiduously, and many factors were blamed, some wrongly, some rightly. 
Anesthesia to-day is on a sounder basis, and it is in no sense derogatory to your 
branch of the profession to admit that some, but by no means all, of the deaths were 
due to cruder methods of inducing and maintaining anesthesia. The high death rate 
was, in an equal degree, the result of operating upon unsuitable cases, or at an inappro- 
priate time, or by less skilful methods. Often the fatal result was due to the wrong 
surgeon, the wrong patient, and the wrong anesthetic. Everyone of us has profited 
by the experiences of our forerunners. Their errors have saved us, and the greatest 
honour is due to the pioneers in this branch of anesthesia and surgery. What have 
we learnt? We have learnt that patients suffering from Graves’ disease have a 
narrow margin of safety; that, though a skilled man may possibly give chloroform 
with success, chloroform is, on the whole, a dangerous drug; that ether, given 
suitably, is safe, and that gas-oxygen, or gas-oxygen-ether, or gas-oxygen combined 
with local anesthesia, is safe, provided that the patient is suitable and the right time 
chosen, that the surgeon does not attempt more than he should at one operation, and 
that he operates with reasonable skill and speed. 

I regard operation as unsafe for patients with great mental unrest, and if the 
anesthetist finds this condition when he visits the patient on the preceding evening, 
I consider him more than justified in ringing up the surgeon and questioning the 
wisdom of operation. 

When there is established auricular fibrillation few will quarrel with the surgeon 
for desiring to operate upon the patients under local anesthesia. They are very 
ill, sometimes waterlogged; the surgeon does not operate upon them for pleasure or 
profit. He does so because he knows he may improve the condition of these very 
unhappy people, but only by the greatest care. It is not a matter about which I can 
argue. I just know that I am happier in managing them in my own way. 

Most surgeons will only wish to operate upon patients in the chronic stage of the 
disease, patients ill enough to necessitate operation, but not too ill to stand it with 
reasonable safety. Surgeons will vary in the type of anesthesia they desire. Many 
types are safe; all types are not equally convenient. 
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Malignant Cases.—It will be seen from the table under this heading that seven 
out of twenty cases have been operated upon under local anesthesia. The reason 
for this is that those seven showed malignant change on microscopical examination 
in tumours which, before operation, had appeared to be simple adenoma. Operation 
for malignant disease of the thyroid gland will, except in special circumstances, 
demand the careful dissection that is best performed under general anzsthesia. 


SUMMARY. 


To summarize. As with most surgery, there is a very reasonable choice of 
anesthetics. A skilled anesthetist will give almost any anwsthetic safely—and let 
me say most emphatically that thyroid surgery demands a skilled anzsthetist—but 
all are not equally safe or equally convenient. We should plan for the greatest 
safety, and, given that, then for the greatest convenience. The operation is one 
that should not be prolonged more than is absolutely necessary, therefore anything 
that makes it easier for the surgeon is a direct gain to the patient. An operation on 
the thyroid gland will almost always cause increased secretion in the trachea, and 
it will interfere with the patient’s expulsive efforts. Therefore the anesthetist 
should not be asked to give an anesthetic for the thyroid operation until the buccal 
and pharyngeal cavities are clean. Nor should an anesthetist be expected to induce 
anesthesia for a patient with great mental unrest or a very high pulse rate. It is 
not an emergency operation. 

Because I like certain methods, I do not insist that they are the best. Each 
surgeon will like the method to which he has become accustomed, when it has been 
worked out by experience and the sympathetic help of his anesthetist, and we should 
“hasten to change”’ very slowly. 


Discussion.—Sir JAMES BERRY said that Mr. Dunhill had dealt with this difficult subject 
in a wise and temperate manner and he (Sir James) was in agreement with most of what he 
had said. 

Although he had used chloroform in his first few hundred thyroid operations and had 
formerly advocated its employment, he had now for many years completely abandoned its use 
in thyroid surgery. 

In all serious thyroid operations, that is for all cases of simple goitre with pronounced 
dyspnea and for those of true exophthalmic goitre (upon which he now rarely operated) he 
used practically only two forms of anesthesia, either open ether by the drop method or local 
anesthesia. For most cases of simple goitre, even with considerable dyspnea, general anesthesia 
by open ether might often be used with safety by an experienced anesthetist, provided that the 
anesthesia was never deep—a most important point. Deep anesthesia was nearly always 
dangerous in such cases. In cases where a very high degree of dyspnea was present, 
especially with cyanosis, he generally preferred to use local anesthesia, sometimes with 
a little general anesthesia as well. 

He thought it extremely important that the anesthetist, as well as the surgeon who 
operated on such patients, should familiarize himself with the mechanical displacement and 
compression of the trachea which commonly accompanied various forms of simple goitre. 
These alterations in the position and shape of the trachea followed fixed laws which were 
easily learnt. 

The danger of tracheal collapse during certain operations for goitre was a real one that 
should not be forgotten and due precautions should be taken to prevent its occurrence. 
It was perhaps not yet sufficiently recognized, however, that the sudden and spontaneous 
death which was not uncommonly the ultimate result of a goitre with chronic and severe 
dyspnea, was generally due not so much to tracheal obstruction as to heart failure. The 
heart in such cases became dilated and degenerated and was likely to fail suddenly quite 
apart from any operation. 
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In true exophthalmic goitre upon which he (the speaker) was much less willing to 
operate than he believed Mr. Dunhill to be, the danger lay not on the side of the trachea but 
of the heart, and against this danger it was very difficult to guard. In true exophthalmic 
goitre the trachea was neither displaced nor compressed to any serious degree and tracheal 
collapse was never to be feared. 

He used the term “true” advisedly, because he found that, judging from the number of 
cases sent to him with a ready-made diagnosis of “exophthalmic ” goitre, but which were 
merely cases of simple goitres with more or less palpitation and not real Graves’ disease at 
all, the term “ exophthalmic”’ goitre was being used much too freely. 


Dr. HENRY FEATHERSTONE said that in cases of obstructive goitre he had been impressed 
by the prolongation of induction of anesthesia. This was probably due to reduction in volume 
of the tidal air. Also, owing to irritation of the larynx, serious dyspnoea was to be feared at 
this stage. He suggested that induction of anesthesia by means of rectal-oil-ether to a large 
extent obviated this trouble. After induction, the rectal injection could be withdrawn, and 
inhalational methods employed. 

Intratracheal anesthesia appeared to be an invaluable safeguard in these obstructive cases, 
and he was of the opinion that the full depth of anesthesia required to insert catheters was 
but temporary and was fully justifiable in view of the greater safety and ease of operation 
provided. The lightest anesthesia could then be given. On several occasions tracheitis 
appeared to result from manipulation of the trachea upon the catheter during enucleation of 
the gland. 

Scopolamine, with or without morphia, sometimes produced mild delirium when local 
anesthesia alone had been contemplated. In one such case, a gentle stream: of nitrous oxide, 
under the towels on the patient’s face, had sufficed to produce quiet sleep from which the 
patient awoke if the gas was withdrawn. 

In thyro-toxic cases, rectal oil-ether was a particularly useful method of inducing anesthesia. 
It could be given without disturbing the patient at all and prevented the anxiety and distress 
caused by the usual pre-operative manipulations. 


Mr. T. P. LEGG said he always discussed the method of anesthesia with the anesthetist. 
He had used all the methods advocated ; he liked least of all the injection of local anesthetics 
and had not used it for many years. The psychological factor of the patient was most 
important and from this point of view he was averse to local injections. Though they might 
reduce hemorrhage at the operation, he asked Mr. Dunhill whether there was not increased 
liability to post-operative hemorrhage from opening up of vessels temporarily closed or 
collapsed during the operation and which bled during straining from vomiting, ete. On the 
whole, open ether was the most suitable and convenient anwsthetic; he had performed 
several operations under rectal-ether anesthesia and this method was also satisfactory. He 
wished the anesthetists in teaching students would impress upon them that the pressure of an 
enlarged thyroid on the trachea was very important, and that not all the symptoms and signs 
were due to * toxic”’ effects. 


Lady BERRY said she continued to use open ether as the anesthetic for goitre 
operations, unless in very exceptional cases. She thought that in discussions on the relative 
merits of local versus general anesthesia, especially in American journals, the picture drawn 
of the latter was that usually of deep ether anesthesia instead of the light anesthesia 
now so frequently employed. She considered that induction, smooth and gradual throughout, 
was an important factor in a satisfactory anesthesia, and she never allowed movement of 
the head for the arrangement of towels, ete., until the period of possible struggling had 
passed. It had often been considered that induction by open ether was so unpleasant as to 
constitute a drawback to the use of this method, but she found that given in this manner 
patients rarely felt it disagreeable, and some stated that it was quite the reverse. 

Patients with narrowed tracheas usually tock ether extremely well; there had, in her 
experience, been no special difficulty with the induction and once anwsthesia was established 
they often required an extraordinary small amount of anesthetic to maintain satisfactory 
anesthesia. During the dislocation of the tumour, when the condition of the airway had to 
be carefully watched, she frequently gave no anesthetic for quite long periods without signs 
of “ coming round” appearing. In patients with “ goitre hearts” she frequently found that 
both the rapidity and the irregularity of the heart action diminished during the anesthesia. 
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Mr. C. LANGTON HEWER said that the ease or difficulty of anesthetics for thyroid operations 
depended mainly upon the surgeon. Before Mr. Dunhill came to England he (Mr. Hewer) 
used to regard thyroidectomies with some trepidation, but the only case which had caused 
him serious anxiety since, was the intrathoracic tumour to which Mr. Dunhill had referred. 

For anesthetic purposes goitres could be divided into three groups :— 

(1) Exophthalmic goitres with any degree of tachycardia but without auricular fibrillation, 
and thyroid adenomata not causing obstruction. This group did very well with a preliminary 
morphia-scopolamine injection, local infiltration to stop oozing, and nitrous oxide-oxygen 
anesthesia. A drop of castor oil or liquid paraffin should always he placed in the eyes of 
exophthalmic goitre patients to avoid drying of the cornea with subsequent ophthalmia. 

(2) Goitres causing respiratory obstruction and those suspected of having a retrosternal 
lobe. Patients in this group should always be anesthetized by the endotracheal method with 
one or preferably two catheters passed beyond the obstruction. Induction of anwsthesia 
in these cases should never be attempted in bed. 

(3) Extremely toxic goitres with auricular fibrillation. These were possibly best operated 
upon with local analgesia only, although several had been given nitrous-oxide-oxygen 
without ill-effects, some even regaining a regular pulse on becoming anesthetized. 

He (Mr. Hewer) thought that de-etherization with carbon-dioxide-oxygen was of great 
advantage after endotracheal anesthesia, but he did not approve of warming the vapour for 
the following reasons: (1) The specific heat of gases was so low that unless the delivery tube 
was very short the issuing vapour would be at room temperature ; (2) super-saturation with 
ether might occur with subsequent condensation into liquid ether in the cooler parts of the tube ; 
(8) a vapour appreciably above the body temperature caused irritation and sweating, with 
consequent loss of heat from the patient. 


Mr. Hore CARLTON said he would like Dr. Dunhill to give some details of his method of 
blocking the cervical nerves. He (the speaker) had had experience of about 100 cases 
of regional anesthesia in operations on the thyroid gland and about 30 per cent. had been 
failures. He had placed the novocain solution around the second and fourth cervical 
transverse processes. Was that Mr. Dunhill’s practice? and did he infiltrate the posterior 
border of the sterno-mastoid ? Had Mr. Dunhill obtained reactions in non-toxic cases ? 


Mr. DUNHILL, in reply to Mr. Legg, said he did not think that after local anesthesia 
there was increased liability to post-operative hemorrhage. The local anesthetic solution 
only infiltrated a comparatively superficial area in the neck, which could be well examined 
subsequently. Any post-operative bleeding which was dangerous was always deep, and 
under local anesthesia the patient could be asked to cough before the wound was closed, so 
that any vessels which were simply closed or collapsed temporarily would not be left 
insecure. In reply to Mr. Hope Carlton: he had never used regional anesthesia alone, but 
used a combination of infiltration and regional anesthesia. The front of the neck was 
well infiltrated, beginning from a central point. After this was efficiently done a needle 
about 2+ in. long was inserted through the anwsthetic area above and behind the 
upper pole of the thyroid gland, and the solution injected in such fashion as to reach the 
cervical nerves about the region of the transverse processes of the upper cervical vertebrie. 
In reply to Dr. Featherstone : he had never known tracheitis to result from irritation of the 
larynx by the catheter when endotracheal anesthesia was being given, but it was necessary 
to remember that the baring of the trachea during the manipulations associated with the 
removal of the goitre, and the fact that both superior and inferior laryngeal nerves were in 
the field of operation, almost always resulted in some hoarseness, cough, and secretion of 
mucus, whatever method of anesthesia had been used. These symptoms were certainly no 
more frequent after endotiacheal anesthesia. 


CORRIGENDUM. 


Proceedings, xx, No. 8. Joint Discussion with Section of Odontology on “‘ Anesthetics in 
Dental Operations.” Remarks by Dr. F. E. SHIPWAY (p. 173). For “1,800 cases,” read 
“© 13,000 cases.” 
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DISCUSSION ON TRAUMATIC NEURASTHENIA AND 
THE LITIGATION NEUROSIS. 


Sir FARQUHAR BUZZARD. 


THE use of the term “ traumatic neurasthenia ”’ has led to much confusion in the 
minds of doctors as well as of lawyers, and until the medical profession adopts a clear 
conception of its meaning it is impossible for our legal brethren to adjust its proper 
relationship to the law of the land. Perhaps it would not be regrettable if, as a result 
of this discussion, the term were to receive its death-blow and be decently buried. 

We all know the clinical picture of traumatic neurasthenia: the patient, with a 
worried look, complaining of insomnia, dreams, headache (which he describes as a 
feeling of pressure on the vertex or a tight band round the temples), depression, loss 
of memory and concentration, giddiness and various fears or phobias. But are we in 
agreement as to its pathology? I submit that traumatic neurasthenia has a psycho- 
pathological basis, that it is a psychoneurosis, in other words, an anxiety neurosis 
coloured by the knowledge that it has developed after some form of accident which 
may or may not have led to physical injury or trauma. 

My reasons for this submission must be briefly stated as I have already dealt 
with them at length in a paper I wrote and published just over four years ago. 

Certain etiological facts stand out :— 

(1) Traumatic neurasthenia usually develops after an interval varying from a few 
days to a few weeks following an accident, and is just as likely to develop without as 
with the occurrence of a physical injury. I have seen during the last month at least 
three cases of the kind, associated with a serious railway accident, in all of which it 
was admitted that the patient had escaped without a scratch. 

(2) Traumatic neurasthenia rarely develops when a really serious physical 
disability, such as broken limb, has been sustained. 

(3) Traumatic neurasthenia does not develop after hunting accidents for which 
only the rider or his horse is responsible. After such accidents our difficulty lies 
in making the patient take his concussion or other injury seriously enough. In nine 
cases out of ten he wants to get back to his hunting before he is in a fit state to do so. 

(4) When traumatic neurasthenia follows an accident, the site of injury is 
immaterial. It is common after blows on the head or spine because injuries to these 
parts are in the lay mind associated with the idea of particularly terrible forms of 
disablement. It is met with after injuries to any part of the body. 

The psychopathological factors concerned in the development of these psycho- 
neuroses are sO numerous and variable that I must content myself with referring 
only to a few of the most important. 

The nature of the accident may be influential if it is such as to evoke an emotional 
disturbance in the form of fear. Unfortunately this “‘fright’’ is not referred to 
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under its proper name; it is referred to as “shock” or a “ shock to the system,” 
terms which carry no discredit to the patient and which suggest indefinitely prolonged 
consequences. Only recently I saw a woman who had been in a railway accident 
and who carried in her bag an illustrated paper with a photograph of the wrecked 
train in splinters. She had escaped unhurt, but was very anxious that no one, 
including myself, should underestimate the horrors through which she had passed. 

For the first week she was rather exhilarated by her experience, by the fact that 
she had been able to help others less fortunate than herself and by the interest taken 
by all her friends in her adventure. This was followed by an emotional reaction to 
which some doctor had given the unfortunate name of “ delayed shock.” From that 
moment the question of compensation arose and grew, with the result that the 
familiar picture of traumatic or, in this instance non-traumatic, neurasthenia was 
soon established. 

In workmen’s compensation cases the factors contributing to the production of 
traumatic neurasthenia are often trivial individually, but their cumulative effect 
is overpowering, especially when the patient is approaching the time of life when his 
value in the labour market is becoming precarious and the possibility of a small but 
permanent pension presents itself to his mind. 

Perhaps I may be forgiven for quoting from a paper of my own a typical story 
of this kind -— 

“Smith has been injured in an accident occurring in the course of his employ- 
ment. The accident took place in such a way that it caused a considerable emotional 
disturbance—that of fear. This is often called shock, but is distinct from surgical 
shock. The injury caused pain, and the doctor on examining him said “ By Jove, 
you have had a narrow squeak: an inch to the left and the blow would have broken 
your back.” A restless night follows, during which he remembers that there were 
only three men doing what ought to have been done by four. This gives rise to the 
sense of injury. His employers are responsible for his suffering. A mate comes to 
see him a day or two later and reminds him that Jones had a somewhat similar 
accident and was dead within a year. (It is immaterial from their point of view 
that Jones died of influenza and pneumonia.) His wife is a plucky woman and 
sympathetic, also much incensed against the employers because of the neglect to 
supply sufficient labour for the job. She makes him comfortable at home, in spite 
of shortened means. His injury is really slight, and after going to the hospital or 
his doctor twice a week, for two or three weeks, there is no physical disablement. 
But the seeds which were planted have grown, and will continue to grow, with the 
result that a condition of anxiety neurosis is soon in full bloom. If the doctor said 
he had had a very narrow squeak, it is obvious that he must have been very seriously 
injured, and he could not be well ina month. Even if he appeared well there was 
always the possibility that something else would develop. Did it not in the case 
of Jones? It must be remembered that to the lay mind trauma is still the most 
important and universal xtiological factor in medicine, just as it was in medical 
textbooks fifty years ago. A pain here or a pain there is sufficient to keep him on 
the alert for complications and sequele. Fear and anxiety keep him awake at night, 
and so the vicious circle is formed. Beneath the surface, all the time, is the 
knowledge that his employer was responsible for making him ill, and is still 
responsible for getting him well. Yes, he will go into hospital for treatment, but 
under protest. He will come out of the hospital worse than he went in, and more 
convinced thereby that the injury he received was far more serious than other people, 
particularly the insurance officers, realized. Weeks, months, and perhaps a year or 
two pass by. He has either become incurable or is at last tempted to accept a lump 
sum of money in full compensation for all his claims. In doing this, he has, 
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unwittingly, resumed responsibility for his health, and sooner or later health is 
restored to him.” 

The psycho-pathological factors concerned, therefore, in the production of 
traumatic neurasthenia may be briefly summarized as :— 

(a) Fear at the time of the accident. (b) Anxiety in regard to possible 
consequences to health. (c) The subconscious desire to safeguard the future. 
(d) The sense of injury. (e) The knowledge that the responsibility for the accident 
and for its results lies on somebody else’s shoulders. (f) The ignorant interpretation 
of various symptoms which arise as the neurosis develops. (g) The injudicious 
remarks and advice supplied by doctors, relatives and of friends, and (kh) The worry 
attendant upon impending and perhaps delayed litigation. 

Traumatic neurasthenia, according to this view, may be defined as a mental 
disorder, indistinguishable clinically from an anxiety neurosis, developing after an 
accident, with or without injury, the responsibility for which lies on other shoulders 
than those of the patient. 

If this definition be accepted, the first question I should put to our legal friends is 
“ Can this disability be regarded as the result of the accident ?”’ That some doubt 
on this point has arisen in judicial minds is suggested by the following quotation 
from a lawyer’s letter : ‘‘ The employers’ case is that the man’s inability to work is 
caused by his brooding over the effects of the accident and that he is suffering from 
weakness of will and a fixed but erroneous idea that he is a chronic invalid. If they 
establish this proposition, then the court would have power to refuse further 
compensation. If, on the other hand, this man is suffering from neurasthenia, as we 
are advised, he is then entitled to a continuance of the compensation.” 

To my mind, the employers’ diagnosis is not materially different from that of 
“ neurasthenia ”’ ; in other words, I should regard the alternative diagnoses, on the 
choice of which legal judgment depends, as meaning one and the same thing. 

The problem is an important one from both an economic and an ethical point of 
view. Insurance offices and large corporations, such as railway companies, are 
chiefly affected economically, and vast sums of money must be paid by them in 
compensation for a form of disability which, it might be argued, is not the result of 
an accident or of a trauma but which, owing to the frailties of the human mind, is 
apt to appear, under favourable conditions, as a sequel to such accident or trauma. 
Can this be defended on ethical grounds? Is it in the interests of or for the good of 
the community at large that this should be the case? Does the practice not tend to 
place a premium on lack of morale ? 

The solution of this difficult problem does not lie entirely with the lawyers. 
There can be little doubt that if doctors generally were as keenly alive to the 
psychological as they are to the physical dangers of a patient who has been in a 
railway accident, if they took as much care to prevent infection of his mind with 
insidious and morbid ideas as they do to prevent the infection of his wounds with 
septic organisms, the seeds of traumatic neurasthenia would rarely be sown. The 
realization that the soil has been prepared by the accident for the growth of the 
primitive instincts of fear and acquisition, should stimulate his efforts towards 
nipping them in the bud. On the other hand, we are to blame for using the term 


“traumatic neurasthenia’’ as denoting a disease which is the direct result of an 


injury, and for the moral, or immoral, effects we produce when we confuse our 
patients’ minds and obscure the issue by talking about shock when we really mean 


fright. Still more reprehensible is the not uncommon practice of treating a patient 


with established neurasthenia by giving him a weekly bottle of medicine and the 
exhortation to take plenty of exercise in the open air. It is his mind and not his 
body which needs attention and unless his mind is put in order there is little hope of 
restoring his health. 


356 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE: 


20 MacMillan: Traumatic Neurasthenia and Litigation Neurosis 


Improvement in the standards of medical treatment, both preventive and 
remedial, would certainly lessen the incidence of traumatic neurasthenia, but it 
would not abolish it. 

Can the law dealing with these difficult cases be altered with advantage? 
Supposing the law refused to recognize all disability arising from mental disorders 
belonging to the category of the neuroses, what would be the result? If such a step 
were practicable I have little doubt that the result would be excellent and that 
traumatic neurasthenia would soon be a very rare form of illness. But the practical 
difficulty would arise in connexion with diagnosis, and we should still continue 
to see the time-honoured but painful conflict of medical evidence shifted to another 
field. This difficulty will never be satisfactorily settled until the question of 
diagnosis is submitted to medical instead of legal jurisdiction. 

On the other hand, the law might take an entirely opposite view. It might 
regard the accident as responsible for all subsequent disorders of the mind, because 
its occurrence was the foundation stone on which the neurotic superstructure was 
gradually erected. Just as a slight abrasion of the skin might lead, if neglected, 
to a serious or even fatal septicemia, so might a fright be the starting point, if 
untreated, of a formidable and perhaps incurable anxiety neurosis. 

In that case the workman who broods over his accident and harbours erroneous 
ideas of chronic invalidism should be as justly entitled to prolonged or permanent 
compensation as the sufferer from traumatic neurasthenia. 

In this brief survey of the subject I have indicated only such points as are of 
medico-legal interest, in the hope that our legal friends may not only understand 
our problems, but may contribute to their elucidation. I have purposely refrained 
from confusing the main issue, by including no reference to questions of purely 
medical interest, such as those of diagnosis or prognosis. We are sufficiently well 
aware of the difficulties which often confront us in those connexions, of the 
importance of recognizing states bearing a prima facie resemblance to that of 
neurasthenia, which are really the result of organic or structural changes in the 
nervous system, and of the rare but well recognized complications which may 
develop as the sequel of apparently unimportant injuries. 


The Right Hon. H. P. MacMILLANn 


said that as a layman he had little claim to address the meeting. 

It was true that the Government had entrusted to him the task of investigating 
certain branches of social pathology and if in the discharge of these various duties 
he had picked up a few lessons, he would have pleasure in passing on the results to 
to-night’s audience. 

The problem of the borderland of medicine and law was one of peculiar interest, 
but the particular question which had been raised was not unfamiliar to those who 
took part in the administration of the law. It was the daily business of the judge 
to discriminate between those things which were and those things which were not 
the direct consequence of a wrong or tort. The law applied what was known as the 
doctrine of “ remoteness”? when a person claimed damages, whether as a result of 
a physical accident or a breach of contract. Where a person could show that he had 
suffered injury through the negligence of another person he was entitled to recover 
at law damages for the wrong which had been done to him. But claimants, in 
these circumstances, were somewhat prone to exaggerate the loss which they had 
sustained or to introduce illegitimate items of claim, and the legal criterion which 
was invoked for the purpose of discriminating between those consequences which 
might be regarded as flowing from the wrong, and those which might not, was 
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whether the consequences were or were not too remote from the initial cause. 
Not everything which followed a wrong was treated by the law as a result of that 
wrong so as to entitle the wronged person to recover damages in respect of every 
sequel. 

He gathered that the problem now being considered was as to whether, in the 
case of a claim based upon an accident, it was legitimate in estimating the damages 
to have regard to a supervening psychological state which occurred after the accident. 
The question involyed was one of cause and effect and the task of discrimination 
between a cause and its effects was daily undertaken by the courts not only in cases 
involving medical questions, but in almost every department of the law. 

An accident had occurred through someone’s fault, the plaintiff had suffered in 
consequence of it; possibly he had sustained no direct physical injury, in the 
popular acceptation of that term, but a pathological state of mind had supervened 
which would not have arisen but for the accident. This pathological state may have 
supervened because of the mental habit of the injured person, who, through lack 
of robustness, or peculiar susceptibility, has brooded upon the occurrence, and so 
created a “ grievance complex”’ in regard to the matter. Then arises the question 
whether that pathological state may be so related, in law, to the occurrence as to 
entitle the sufferer to compensation in respect of it. That seemed to be the 
problem Sir Farquhar Buzzard set forth, couched in legal terms. Lawyers, of 
necessity, had to be a little rough and ready, for in the work of the courts more or 
less crude criteria had to be applied; they might not commend themselves to 
scientific people, but the courts must get on with their business. The general 
principle applied in the courts was that the plaintiff must be able to show that the 
damages claimed were in respect of the natural and probable consequences of the 
occurrence. The formula seemed simple, but in practice was often difficult of 
application. It might be that a person injured in, say, a railway accident, was of a 
highly nervous disposition, and therefore more prone to shock and more likely to 
suffer seriously from the after-consequences. In such a case he thought that the 
railway company must take their passengers as they found them. Just as they 
could not plead in mitigation of damages that the person injured had an 
abnormally thin skull, or unusually brittle bones, so they could not plead that the 
plaintiff was peculiarly susceptible to shock. But there was still the problem of 
deciding whether the psychological sequels of the accident as exhibited in the 
particular plaintiff were, or were not, the direct consequence of the occurrence. 
There might have been what in law is known as a novus actus interveniens. The 
chain of causality might be broken by the intervention of a new cause, if, for example, 
one could show that the particular condition of the plaintiff was due not to the 
occurrence, but to the plaintiff himself having done or suffered something subse- 
quently which introduced a new element, for which the railway company or other 
responsible party could not be held liable. Then the law would say that the conse- 
quences which had ensued were not directly and naturally attributable to what 
the railway company had done, but were attributable to the intervening act, an 
act for which the railway company was not responsible. Therefore the task must 
be one of discrimination. On the physical side, if a simple broken leg resulted 
through the negligence of the plaintiff’s doctor in permanent disablement, the 
responsibility for this disablement could not be imposed on the original wrongdoer. 
Similarly, on the mental side, if the plaintiff’s state could be attributed, not to the 
natural consequences of the accident, but to some subsequent factor in his history, 
this would be an important plea in defence. No doubt the discrimination was a 
much more subtle matter on the mental side. 

But he did not think the mere fact that the person injured happened to be a 
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highly strung person with a tendency to brood, or with a predisposition to 
magnify grievances, was a new act intervening. Railway companies must take their 
passengers with all their various disabilities and idiosyncrasies, and they would still 
be responsible, even if results of abnormal gravity ensued. 

The function of the doctor was, by his evidence, to enable the court to determine 
whether the symptoms exhibited could be described as the natural and probable 
consequences of the occurrence. It was at that point that the medical man could 
make a great contribution to the cause of justice. No one was more familiar than 
he was with the gibes which had been made at the expense of the expert witness, 
but he personally had always recognized that honest expert testimony was not only 
valuable, but indispensable. The medical profession, skilled in one of the great 
departments of science, was in a position to aid justice in a most conspicuous 
fashion. Sir Farquhar Buzzard had said that a case might go one way or the other 
according to the testimony tendered to the judge by the expert giving evidence. 
That was true, but it was a responsibility of the doctor rather than of the lawyer. 

What was “expert testimony?’ Why was it that in certain types of case the 
law had always recognized the propriety of admitting a class of evidence which 
it did not admit in the ordinary case? In the ordinary case evidence as to opinion 
was inadmissible; the judge simply took evidence of fact from witnesses; any 
inferences were for the court. In everyday affairs the judge or jury was presumed 
to be competent to draw inferences from particular facts. But in the scientific 
realm, upon subjects beyond the competency of the layman, facts might be 
submitted which to judge and jury were meaningless unless illuminated by the 
expert ; and thus the expert aided the solution of the problem by contributing the 
knowledge derived by him from his special studies and experience. 

There were three ways in which courts of justice had enlisted expert assistance. 
Sometimes an expert became a member of the court as an assessor. For example, 
in maritime affairs, as in the case of a collision at sea, the judge frequently sat with 
& nautical assessor, expert in navigation, who could advise him on technical points 
of seamanship. Another method was to utilize the expert as a referee, to whom the 
case was referred for his report. And the third method was where the expert was 
called before the court as a witness. He (the speaker) regarded the evidence given 
in court by expert witnesses as being of the very highest value. But very much 
depended on the attitude of the expert witness. At present the real vice of the 
situation—it was not confined to the medical expert—was that a theory had grown 
up that the expert witness was, in a sense, an advocate. He was nothing of the 
sort. He was called in to give the court his unbiased view, based on his scientific 
knowledge, without either fear or favour. Despite the gibes against them, he had 
met many expert witnesses who had acted upon that principle. The doctor witness 
was speaking on his own art, and the court was entitled to rely on his expressing his 
sincere views. 

Relating this to the present topic he would stage such a case as Sir Farquhar 
Buzzard had conceived. The plaintiff had been in a railway accident. He might 
or might not have received actual physical injury, but an abnormal state of psycho- 
logical disability had ensued and an action of damages had been brought. It was 
for the medical expert called as a witness to explain to the court the pathological 
condition of the patient, to give not only a diagnosis of his present condition and 
position, but also a prognosis, stating his chances of recovery and his probable 
future. There the judge was at the mercy of the evidence which medicine placed at 
his disposal. If such witness chose to adopt an easy formula, as by labelling the 
plaintiff’s condition as one of neurasthenia, connoting a certain form of disease, the 
judge had very little option, if the medical man had told him that the onset of 
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this disease was the direct result of the injury. The judge could only proceed on 
that evidence, and a verdict for the plaintiff would follow. But if there were also 
medical evidence from the other side that the plaintiff received only a trifling physical 
injury, or perhaps only a shock or fright, but that, in consequence of his having 
allowed himself to be influenced and his mind to be inflamed and upset by friends 
and injudicious advisers and instigators, he had developed his present neurotic 
condition, and that this condition was not a direct and natural consequence of the 
accident, but was attributable to such intervening acts, in this way building up a 
complex of facts, the legal position might be altered. The doctor called by the 
defence might say that the plaintiff ought to and would ordinarily have recovered 
in a week, but that other people by their actions had contributed to and fomented his 
mental disturbance so as to bring about a definite neurosis and a prolongation of 
his illness. The railway company would say they were not responsible for the 
plaintiff's friends having done these things. The judge or jury musi decide the 
question of the degree and extent of the original wrongdoer’s responsibility on the 
evidence put before them. 

Formerly the view of the law was that unless a physical lesion could be shown, 
no claim could be sustained; but the law had advanced, it was learning to take 
cognizance of finer shades and to recognize mental injury as a cause of action. 
But it would never be possible to reconcile the medical point of view with the legal 
point of view. The former was necessarily scientific and exact, whereas the latter 
was neither. Therefore it was impossible to apply the tests of science to the 
administration of justice. And he did not think it would be right or safe to relegate 
to an expert body of medical men, not subject to cross-examination, the determi- 
nation of the question whether the state of the plaintiff was or was not the 
consequence of the accident which had taken place. The law must take the standard 
of the jury and proceed on practical though less precise methods. It was better 
that a case should be decided on what might be called rough justice than that it 
should be complicated by refinements. Still, the law was constantly making 
advances in the matter of a nicer discrimination and greater justice. 

For the determination of such cases then he would prefer the court of law, with 
the assistance of expert testimony, presuming the expert evidence was given with 
that sense of honour which in general animated the professional man who entered 
the witness-box to aid the cause of justice with his skilled knowledge. 


Sir JAMES PuRVES-STEWART. 


Traumatic neurasthenia is one thing, litigation neurosis is another. Traumatic 
neurasthenia is a bona fide medical illness: litigation neurosis following a trauma is 
a legal complaint, using the word “ complaint” in both senses. In the law courts, 
these two different syndromes, with the factor of antecedent injury common to both, 
tend to overlap and shade into each other, requiring all the acuity of the legal, the 
judicial, and, may we add, the medical mind, to disentangle them. 

Many a straightforward medical affair becomes contaminated by the toxins, and 
antitoxins, of the law. In fact, litigation neurosis may be likened to an originally 
innocuous drink to which exciting ingredients are added at the bar—the legal Bar. 
Such a “ cocktail’’ is expensive, mainly because of its legal ingredients. And of 
course, barristers and judges are probably better authorities on subjects of this sort 
than are sober-minded physicians. 

The purely medical aspect of illnesses which become the subject of litigation 
would be a comparatively simple affair were it not for the factor of financial compen- 
sation. The Workmen’s Compensation Act has had widespread beneficial effects, pro- 
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tecting the injured workman against the careless, selfish, or unscrupulous employer. 
Yet one cannot help thinking that this piece of legislation, when originally drafted, 
contemplated, in the main, gross physical accidents arising in the course or out of a 

man’s employment, and that the increasing proportion of traumatic nervous maladies 

could scarcely have been foreseen, even by the keenest legal brains. But it soon 

became evident, after the Bill became law, that many of the simplest surgical injuries 

had now taken on a different course, and that something had happened whereby the 

average duration of disability after a simple fracture of the leg, lasting perhaps 

six or eight weeks in the old days, promptly rose to three or four months. 

This discussion specifically excludes gross surgical injuries. It is restricted to 
the class of functional troubles known to the public under various names such as 
“railway spine,” “traumatic neurasthenia,’ and so on. These terms are loosely 
defined, and the looser the better, so far as litigants, and lawyers, are concerned. 
One of the results of our modern education is that it has broadcast the glad news of 
these maladies, far and wide, amongst the intelligent population. We have all heard 
of the sufferer in a railway accident who, when asked whether he had been injured, 
replied “I don’t know until I have consulted my solicitor.” 

Excluding gross destructive lesions, which are clinically or anatomically 
demonstrable, and about whose diagnosis and prognosis there is rarely any serious 
doubt or dispute, nervous symptoms following an accident are recognized by 
physicians as belonging to two classes :— 

(1) Nervous symptoms due to actual physical injury, concussion or commotion, 
to the nervous system, and/or to emotional shock. These are exemplified in sporting 
accidents of all kinds, in the hunting field, on football and polo grounds, in the 
boxing ring, etc. In such cases severe physical concussion is common, and real 
bona fide symptoms may result, constituting the familiar picture of concussion 
neurosis, including headache, sleeplessness, anergia, etc. All these symptoms, in a 
normal individual, in the absence of an atmosphere of litigation, quickly clear up, 
usually within a few days or weeks, under suitable treatment by rest and simple 
sedative remedies. 

(2) Nervous symptoms due to expectation of financial solatium. These symptoms 
are usually real to the patient, but they have an entirely different causation, being 
produced by the novus actus interveniens, viz., suggestion. The patient's family and 
friends, and his solicitor, play a large part by reinforcing and supplementing the 
original symptoms, and even in producing symptoms when these were originally 
absent. All this is the result of baneful suggestions. The original symptoms, which 
but for the prospect of compensation would have cleared up in a few days or weeks 
at the most, are elaborated, decorated and intensified, until they constitute a 
psychosis which may last for months or even years. This manufacture of 
symptoms, if consciously done by the injured man, is branded by the law as 
malingering, a charge which is notoriously difficult to prove in court. Much more 
commonly the production or persistence of symptoms is an unconscious affair. 
Human nature being what it is, the injury affords the plaintiff an opportunity of 
temporary freedom from work, at someone else’s expense; the accident evokes 
sympathy; discussion with his family, his friends, and his solicitor, fosters the 
additional emotional factor of resentment. The injured man feels that he has just 

cause for damages from someone who can afford to pay. He therefore strives to 
secure, not merely as much as he honestly deserves, but as much more as he can 
get. Obsessed by this idea of financial solatium, he gradually builds up the elaborate 
structure of compensation neurosis, better termed compensation hysteria, with which 
we are so familiar. This malady persists for months or years, so long as there is any 
prospect of future pension or compensation. 
The obsessions of compensation neurosis in litigants are not really produced by 




















eo BH eS BITS nc 





se aA nae cain 


Nin cSt 


Rk ee 


a tes heath bin st 


5 etc, 


Za ie hppa 






































PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 361 


Section of Neurology 25 


physical trauma or by fright. They result essentially from suggestions from outside 
people, and from the fact that the success of a plaintiff's claim for damages depends 
on the existence and persistence of symptoms, most of which, but for the accident, 
would not have supervened, whilst any original discomforts following the accident 
would have cleared up spontaneously. 

Medical treatment of these cases, no matter how careful or efficient, is of no avail. 
The hysterical plaintiff neither gets well, nor even begins to improve, so long as his 
case remains unsettled, or so long as any hope of financial settlement is present in 
the patient’s mind. But as soon as a settlement is effected, the medical care, which 
up to that moment has been indispensable, is at once found to be unnecessary, the 
medical attendant is discarded, and the patient often vanishes from medical 
observation. 

In a recent series of seventeen cases of compensation hysteria seen by myself, I 
tried to secure particulars of the further history of patients following settlement of 
their claims. In no fewer than ten, no medical particulars could be traced after the 
verdict ; the patient simply withdrew himself from medical observation. In the 
remaining seven cases in which I was successful in securing particulars, six of the 
patients promptly recovered and went back to work. I will mention three of these 
as illustrations. One man was a miner who had sustained an injury to his back and 
was treated in various hospitals for over five years on account of excruciating pains on 
any attempt to stand or walk. On the medical evidence the court regarded him as 
a permanent cripple and awarded him, in addition to his regular pay, a final sum of 
£500. Within a few weeks of this joyous news, he was walking about, as well as 
ever. Another man, a commercial traveller, after a motor-bus collision, developed 
progressively increasing hysterical tremors of the limbs, entirely incapacitating him 
from his work for a year. He was awarded £750 and immediately went back to active 
business as before. Another man, a public official, incapacitated for nine months 
after a motor accident, with tremors, insomnia, and total physical and mental 
anergia, received £1,250 as compensation ; he changed his occupatioa and, within 
eight months, had organized several new and flourishing private businesses. * 

Even the loss of the plaintiff's claim sometimes has a beneficial effect, if he 
realizes that the decision is a final one. Thus my seventh case was that of a miner 
who sustained an injury to his back by the falling of a pit-prop, which laid him up 
originally for a month. On resuming work he found himself incapable of 
sustained effort. Accordingly for five and a half years he continued to draw 
disablement pay and was regarded by his own trade union officials as a bona fide 
case. Following a medical investigation of his symptoms, his pension was withdrawn. 
At the hearing of the case the medical referee pronounced him completely recovered 
from the old injury. The patient thereupon calmly resumed his ordinary occupation 
and has remained continuously at work for the last two years. 

This last example is in accordance ‘with the well recognized experience that 
a pension, as a solatium for traumatic injuries, is less advantageous for both parties 
than a lump sum. A pensioner tends to maintain and aggravate old symptoms and 
to superadd new ones. It would be a good thing if legal authorities, when awarding 
pensions for functional nervous symptoms, arranged them on an automatically 
diminished scale, rather than on a fixed minimum, as is generally done. Better still 
is the method of compounding the damages, if any, into a lump sum, so that the 
plaintiff realizes that his case is a chose jugée and that he has nothing more to 
expect from further litigation. 

These opinions are submitted to our legal experts with considerable diffidence ; 
| realize that it would be as unwise for us physicians to draw up legal enactments 
as it would be for the most eminent legal luminaries to prescribe medical treatment 
for patients who were critically ill. 
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Dr. SALISBURY SHARPE. 


Traumatic neuroses as I see them are of several kinds :— 

(1) Functional paralysis. 

(2) Functional or hysterical contracture affecting a limb, the injury to which 
may have been of the slightest. The contracture sometimes shows a tendency to 
indefinite spread. 

(3) Liability to true hysterical or hystero-epileptic convulsive seizures. 

(4) Definite persistence of a symptom long after complete repair has taken place. 

(5) Alleged spread of symptoms, especially pains and paresthesiz to the opposite 
side or to other regions besides that of the injury. 

(6) Psychoses. 

The lawyers talk about “shock” in every case of injury, however trivial, thus 
showing that they do not appreciate what medical men mean by the word. 
They speak of shock as a continuing cause of disability many months after the most 
trivial injury incurred in circumstances causing no mental stress whatever. 

It was a commonplace during the late war that the graver injuries were rarely 
followed by neurasthenia or neurosis of any kind. This was due to the fact that true 
surgical shock obtunds nervous sensibility and much diminishes suffering, both 
mental and physical. 

Most of the neuroses following injury are in fact effects of fear. 

The worst case of so-called * shell-shock ’’ I have seen is that of a man who has 
been for nearly ten years wholly incapacitated by a purely functional paralysis. 
He was enlisted and was for about six months “in khaki,” most of the time in 
Cornwall, and was at no time nearer the fighting line than Plymouth. 

In another case, a patient incapacitated for life had been fireman on an engine 
which nearly, but not actually, came into collision with another. Here there was no 
injury, but there was severe fright. 

Similarly the most troublesome cases of neurosis in railway work are those 
of patients having trivial injury—or perhaps none at all—who have been badly 


. 


scared. 
With regard to signs and symptoms, there is one which I believe to be certainly 


an index, and sometimes perhaps a cause of the persistence of neurasthenia. [| 
refer to the frequent presence of a trace of sugar in the urine. 

Fear and emotion are definitely recorded as occasional causes of true diabetes, so 
there is nothing surprising in such slight and temporary glycosuria. It is to be noted 
that a modified form of antidiabetic treatment sometimes benefits the nervous 
symptoms. 

We must also recognize disturbances of endocrine function caused by fear. 
The commonest of these is a definite hyperthyroidism. As in the case of diabetes, 
Graves’ disease is known to be sometimes caused by fear or other violent emotion. 
and in my experience a minor degree of hyperthyroidism, quite definitely perceptible, 
is very common in cases of so-called traumatic neurasthenia and is one of the causes 
which tend to keep up that condition. 

Unfortunately it is a frequent habit among medical practitioners to label all such 
cases as “shock” without investigating or treating the physical concomitants of 
that condition. I often come across the litigation neurosis, and from time to time 
I have trouble with it. I regret to say that it is occasionally fostered by members 


of our own profession. 
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Dr. W. A. BREND 


said that the number of claims in court during recent years on account of 
traumatic neurasthenia alone was very small. This appeared to be due to two 
causes : (1) the belief that it was in the interests of all parties to get these claims 
settl@d as early as possible, and (2) the uncertainty as to how the claim might be 
dealt with in court. He would instance a case in which the applicant had claimed 
for traumatic neurasthenia, but the medical witness for the defence had asserted, 
with an assurance which clearly impressed the Court, that the claimant had 
“locomotor ataxy.”’ Counsel for the applicant accepted this assertion but claimed 
that the condition had been made worse by the accident. On examination by the 
medical referee, the applicant was found to show no signs of tabes dorsalis. The 
judge was perplexed because, as he pointed out to the medical referee, he was bound 
by the evidence and therefore had to assume that the man had tabes. Eventually he 
asked the counsel if possible to arrive at an agreement without calling upon him to 
give a decision, and this they did. 

As regards the question of a “lump sum,” the Ministry of Pensions, soon after 
the war, made the experiment of giving to a number of selected patients suffering 
from war neuroses, substantial gratuities instead of pensions, but the result on the 
whole was disappointing. Many of the men failed to improve and were eventually 
relieved by appropriate psychotherapy. Traumatic neurasthenia in his (Dr. Brend’s) 
opinion was a real thing if it was understood to mean a condition in which a severe 
shock was the final precipitating factor acting on a pre-existing psychopathic basis. 
In many of the civil cases in which the condition had apparently been produced by 
brooding over the accident, and was to be cured by giving a lump sum, he would 
prefer to call it by another name than traumatic neurasthenia. 


Dr. Risten RusseLL 


said that there ought to be medical assessors to assist the judges in these cases, 
rather than that medical men should appear in the law courts on opposite sides. 

This discussion had shown how divergent the views of medical men, concerned 
with these cases, might be. If Sir Farquhar Buzzard meant that traumatic 
neurasthenia as opposed to “ litigation neurosis ” did not exist, he could not agree, 
as in his experience a clinical picture, identical in every respect, was met with, in 
which there was no question of expected compensation. 

* Fear” or “ shock’ certainly was a contributory cause of the condition; but apart 
from fear at the time of the accident, there was in many of these cases another 
genuine fear—as to adequate compensation. The person injured in the hunting 
field could afford to be ill, but it was obviously another matter for a bread-winner of 
a family who sustained an injury—he must necessarily be anxious to be sufficiently 
compensated for the time during which he was unable to earn. Another element 
entered into the manufacture of litigation cases, namely, the attitude of the medical 
man representing the company concerned with the compensation. He was sure that 
the attitude of incredulity was in no small degree responsible for much of the trouble, 
engendering fear that the sufferer was not going to be fairly dealt with, and arousing 
the antagonism of his family doctor. 

During a long period he (the speaker) rarely represented in court “ the company 
concerned ’’ but on many occasions he had appeared in support of the applicant. At 
the risk of appearing egotistical he must say he felt that this was largely due to his 
custom of approaching the person who had sustained the accident in a friendly spirit: 
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by making it quite evident that he intended to be fair, he had been able to get the 
majority of such cases settled out of court. 

Yet another important factor in these cases was the age of the person injured. 
In his own experience, people of advancing years, and notably those suffering from 
arterio-sclerosis, were liable to pass from the ordinary symptom complex of 
traumatic neurasthenia to that of cerebral degeneration. In such cases there was 
progressive deterioration, both physical and mental, in spite of all treatment 
calculated to prevent it. ‘ 

Finally, he thought that consultations should be encouraged in such cases, to 
prevent them coming into the courts; failing this, the judges should be provided 
with medical assessors to assist them in forming a decision. 


Sir WILLIAM WILLCox (President of the Medico-Legal Society) 


said that in trials concerning cases of this kind he was in favour of leaving the 
decision to a judge and jury, since it was more likely that a common-sense verdict 
would thereby be reached, than if the decision were left to experts, either medical 
or legal. 

He was of opinion that in such cases the best expert evidence should be called 
in and should receive the fullest consideration at the trial. All would agree that the 
expert should not be an advocate; his evidence should be absolutely fair and 
unbiased, and be directed towards the furtherance of justice and assistance to the 
court. 
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Section of Obstetrics and Gynexcology. 
President—Mr. Comyns BERKELEY, M.Ch. 


[October 21, 1927. | 
A Case of Rupture of the Uterus after a Previous Czsarean Section. 
By ‘ARNOLD WaLKER, M.B., F.R.C.S. 


THE following case may be of interest, as an example of rupture of the uterus 
during a second labour after Cwsarean section had been performed for the first 
pregnancy. 

K.R., aged 26, primigravida, first attended the antenatal department of the 
Middlesex Hospital on October 1, 1925. A tumour was found filling the pelvic 
cavity. It had caused no symptoms and was unsuspected by the patient. 

On October 27, 1925, Mr. Comyns Berkeley performed Cesarean section and 
delivered a living female child weighing 7 lb. 11 oz. The uterus was sutured with 
mattress sutures of No. 6 silk. The tumour was found to be a pedunculated fibroma 
of the left ovary, the size of an orange, and was removed. Convalescence was 
uneventful and nothing occurred to suggest any infection of the wound or the uterus. 

On January 10, 1927, the patient again attended the antenatal department, being 
then thirty weeks pregnant. It was decided that, as there was no evidence of 
any obstruction, she should be admitted to the maternity ward for natural delivery 
at term. On March 17, 1927, after walking a considerable distance, she took a dose of 
castor oil on her return home. She retired to bed alone, feeling ill, and soon afterwards 
collapsed with severe abdominal pain. The onset of this pain was gradual, not 
sudden. She was too weak to call anybody and was found next morning obviously 
very ill. She was removed to the Middlesex Hospital in an ambulance and admitted 
at 8.30 a.m. As far as could be ascertained she had been bleeding for eight hours 
before admission. 

On examination she was found to be collapsed, the temperature was subnormal, 
pulse small, rate about 110, and respiration sighing. The abdomen was rigid 
and equally tender all over. She complained of severe abdominal pain and pain 
under the right shoulder-blade. No vaginal examination was made. Foetal heart- 
sounds not heard. 

Mr. Comyns Berkeley was called and diagnosed rupture of the uterus. Concealed 
accidental hemorrhage was considered as a possible diagnosis. The abdomen was 
opened under ether without delay and was found to contain some pints of blood 
which had come from an area the size of half-a-crown on the anterior wall of the 
fundus of the uterus. As the woman’s condition was desperate, the uterus and its 
contents were removed. 

Two pints of intravenous saline restored the patient during the operation and no 
hlood transfusion was needed. 

Convalescence was delayed by repeated attacks of pyelitis but eventually the 
patient left the hospital quite well. 

The specimen shown is a full time pregnant uterus with the cervix dilated to the 
size of half-a-crown. The membranes were unruptured but unfortunately they 
ruptured while formalin was being injected into the amniotic cavity. 
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A window has been cut in the anterior wall of the uterus a little to the left of the 
mid-line. This includes part of the placental site. Above the window is the rupture, 
a hole surrounded by very thin uterine wall through which a portion of the placenta 
is exposed. Above and below are a row of silk sutures, the two sets being separated 
by a gap of about 4 in. Thinning of the uterine wall can be seen in the right and 
upper edges of the window. In places it is the thickness of a piece of paper. There 
is no sign of intra-uterine hemorrhage. 

The sequence of events which led up to rupture seems to have been as follows :— 

(1) A portion of the scar of the original Cesarean section healed with the inter- 
vention of fibrous tissue. 

(2) When the uterus hypertrophied during the second pregnancy, the scar tissue 
was stretched until it became very thin. 

(3) When labour began, this thin area was pulled upon by the contracting uterine 
muscle in all directions until it gave way slowly at its centre. 

The blood must have come from the placental sinuses in the portion of the 
placenta exposed. There seemsto have been no bleeding from the uterine wall. It 
seems doubtful whether the chorionic villi contributed in any way to the weakening 
of the scar as the decidua over the scar tissue was probably of normal thickness 
when implantation occurred. 

{I have to thank the President for his kindness in allowing me to show this 
specimen. ] 


Discussion.—Mr. C. LANE ROBERTS said that in three cases of rupture of the uterus 
after Cesarean section, two were following a septic puerperium after the previous 
operation. One patient should probably not have been allowed to go near term in a 
subsequent pregnancy, as she had suffered from severe sepsis with rigors. In this case, 
though silk had been used, the uterus ruptured with fatal results before any labour pain was 
evident. In one of the other two cases the uterus had been sewn up with silk and in the 
other with catgut. In the first case there had been sepsis, and it had been possible to 
excise the rupture and leave the uterus, sterilizing the patient at the time, for she was too 
ill to risk removal of the uterus, which contracted down well after being sutured. In all 
three cases the placenta appeared entirely attached to the anterior surface and scar of the 
uterus—in the fatal case apparently only the thinnest layer of muscle and peritoneum 
intervened between it and the abdominal cavity. 


Mr. L. C. RIVETT said that he had performed a considerable number of Cesarean 
sections, and had always used silk in two layers of interrupted sutures. As far as he knew 
he had had only one case of ruptured uterus in which there was a placenta previa, and he 
had had the vagina plugged before the patient’s admission to Queen Cha lotte’s Hospital. 
The puerperium was pyrexial, and during the subsequent pregnancy the uterus ruptured at 
the commencement of labour. 

He believed that silk was preferable to catgut for suture, but he was not at all 
sure that silk-worm gut was not preferable to both. Silk-worm gut had been used exten- 
sively at Queen Charlotte’s Hospital, and as far as he knew there had been no case of 
rupture when this material had been employed. 


Dr. T. WATTS EDEN said that in view of the frequency with which Cesarean section was 
now performed, cases of imperfect union of the scar became very important. He had been 
surprised that so many speakers attached the chief importance to the material which 
had been used for the suture. He had formed the impression from Mr. Eardley Holland's 
work that uterine infection must be regarded as the main cause of non-union of the muscular 
layer, such as had clearly been the case in Mr. Walker’s specimen. An afebrile puer 
perium did not necessarily exclude a slight degree of uterine infection, and such other 
signs as decomposition of the lochia or of persistence of red lochia were equally important. 
One of these indications might have been present in Mr. Walker’s case. 

His own view was that the nature of the suture material was of secondary importance, 
for if the wound became infected, no sutures would give a good sear. He could not think it 
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was right to bury rigid, non-absorbable sutures in the uterus: sooner or later they would 
probably give rise to trouble. 

Lady BARRETT said she was fully agreed with Dr. Eden as to the importance of asepsis 
in the perfect healing of the scar, but she thought the type of ligature was also of definite 
importance. A ligature was required which should hold the whole wall in normal apposition 
until healing was effected and it was possible that catgut was more rapidly absorbed in the 
tissue of the uterus than in conditions under which it was usually tested. 

It was important to abstain from the use of pituitary extract after a Cesarean operation, 
as it might cause excessive contraction of the muscle and thus tend to interfere with the 
perfect apposition of the wound. 


The Age Incidence of Carcinoma Corporis Uteri. 
By A. C. Patmer, F.R.C.S. | 


THE scope of this short communication does not include chorion carcinoma. 
The term “carcinoma corporis” is here meant to signify primary carcinoma of the 
body of the uterus, and doubtful cases in which the cervix was also involved have 
been excluded. 

Owing to the short time available it has not been possible to examine all the 
records of King’s College Hospital, but I hope to do this later, and ultimately 
to bring the total number of cases up to about 1,000. 

The known frequency of carcinoma of the body of the uterus has increased 
considerably during the last half-century. 

Arnott {1}, in 1870, found one case of cancer of the body not involving the 
cervix, among fifty-seven post-mortem examinations. Schatz [2], in 1876, found 
two such cases in eighty post-mortem examinations. Gebhard [3], in 1899, stated 
that uterine cancer affected the body in about 6 per cent. of cases. 

In 1904 Professor Thomas Wilson [4] reported that 5-6 per cent. of uterine 
cancer began in the body of the organ. As the majority of the cases were in an 
advanced stage when first seen, Professor Wilson suggested that the actual percentage 
might be somewhat higher. This view finds supports in the following figures which 
show the number of cases of ths two kinds of uterine cancer reported on in the 
same institution from 1909 to 1927: 


Carcinoma of the body ... oa 205 oe 26-65 per cent, 
Carcinoma of the cervix sks 561 ane 72-96 : 
Total oe 766 


The figures for carcinoma of the cervix are vitiated because they refer only to 
cases admitted to hospital. It is not practicable to determine the number of cases 
seen in the out-patient department but not admitted. Allowance may be made 
for the fact that half the cases were not admitted because they were too far advanced 
for surgical treatment. This proportion would be considerably reduced since the 
introduction of radium. On this basis the percentage for carcinoma of the body is 
reduced to 15-45 per cent., a figure considerably in advance of that reported by 
Professor Wilson in 1904. 

Mahle [5], reviewing 186 cases in 1923, states that carcinoma of the body is 
found in 30 per cent. of all uterine cancers. Whereas Norris [6] , reviewing 115 cases, 
places the incidence at 25 per cent. The percentage in my own cases is 26°65 per 
cent. in respect of cases admitted to hospital, but probably not more than 20 per cent. 
in respect of all cases. 

In Mahle’s series the average age was 55 years ; the earliest 21 years; the latest, 
73 years. In Norris’s series the average age was 53-29 years ; the earliest, 29 years : 
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the latest age is not stated, but was more than 70 years. Forty-nine per cent. of 
cases occurred between 50 and 60 years of age. 

Analysing fifty-six cases up to the end of 1913, Professor Wilson found that the 
youngest patient was 47 and the oldest 76; 64-2 per cent. of the cases occurred 
in patients between the ages of 50 and 60. 

Professor Wilson gives the following Table :— 


CARCINOMA CORPORIS UP TILL 1918 INCLUSIVE. 


Age Cases Percentaxes 
40 to 50 eee 5 sve 8-9 
50 to 60 - 36 axe 64-2 
60 to 70 eos 1B ove 19-8 
70 to 80 ee 1 7-1 


‘Recently, I have been considerably surprised by the relative freauency of 
undoubted cases of primary carcinoma of the body occurring in the early iorties. 
As this was in conflict with my own belief and also with the figures given by 
Professor Wilson and others, I felt it might be instructive to review the age incidence 
of cancer of the body, as shown by a large number of cases reported on up to the 
present time. 

Mr. W. Gilliatt’s table is as follows :— 


Years Casex Percentages 
30 to 40 1 7-1 
40 to 50 3 21-4 
50 to 60 2 14-2 
66 to 70 8 57-1 


Thus, by far the greatest number of cases (57-1 per cent.) occurred between 
60 and 70 years of age; 21-4 per cent. between 50 and 60 years; 14:2 between 40 
and 50 years; 7-1 between 30 and 40 years. 

Comparison with Professor Wiison’s table is interesting. The decade of highest 
incidence is 50-60 in Professor Wilson’s cases; 60-70 in Mr. Gilliatt’s. Both tables 
are similar in the low incidence or complete absence of cases before 40 and after 
70 years. 

The next table consists of 205 cases operated on at the London Hospital between 
1909 and August, 1927, inclusive :— 


CARCINOMA CORPORIS—205 CasEs (1909-1927). 


Years Cases Percentages 
10—20 eke 1 pes 0-48 
20—30 a 0 as 0-0 
30—40 oe | sie 1-95 
40—50 ee 43 20-97 
50—60 ies 110 53-65 
60—70 ies 41 20-0 
70—80 one 6 2-92 


The earliest age was 19 years; the latest 72 years. The greatest number of 
cases occurred in the decade 50 to 60; 110 cases, 53-65 per cent. 

A comparison of the four groups of cases from the point of view of the earliest 
case, the latest case, and the decade with the highest incidence is as follows :— 


Earliest Latest Decades with 


case case highest incidence 
Professor Wilson... os 47 ner 76 - 50—60 = 64-2 _ cent. 
Mr. Gilliatt .. ee 39 tin 69 si 60—70 = 57-1 
Combined group of 205 cases— 
London Hospital sy 19 oy 72 ins 50—60 = 52-4 


King’s College Hospital ... 41 su 71 late 50-60 = 64-5 
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The total number of cases in which the individual ages are known is 250; 
occurring in decades as shown below :— 


Decades L. H. K. C. H. Ww. G. Total Percentages 
L0O—20 1 0 0 ] “oe 0-4 
20—30 0 0 0 0 re 0-0 
30—40 _ 4 0 1 5 ove 2-0 
40—50 43 3 3 49 19-6 
50—60 110 20 2 132 _ 52-4 
60—70 41 7 8 56 oes 22.4 
70—80 6 1 0 7 ose 2-8 


The table confirms the older view that carcinoma of the body most commonly 
occurs bet ween 50 and 60 years (52-4 per cent.), and that the second period of greatest 
frequency is that between 60 and 70 (22-4 per cent.). It also shows that the 
decade 40 to 50 cannot be disregarded, for the rate of occurrence here—19-°6 per cent.— 
is almost as common as it is between 60 to 70. 

Only five cases occurred between 30 and 40 (2 per cent.), none between 20 and 
30, and only one before 20 (0-4 per cent.). 

With regard to the five cases which occurred before the age of 40, a brief note of 
their history may be of interest :— 

Case 607/21.—Age 19, had bled continuously for six weeks. A soft dark bleeding nodule 
protruded from the external os. This was found to be a polyp arising from the endometrium 
just above the internal os. It was removed flush with the endometrium, and found in section 
to contain near the distal portion an area of solid trabecular, tubular polygonal celled 
carcinoma. In view of the patient’s age, it was decided not to perform hysterectomy. The 
patient is still in good health, five and a half years later. 

Case 1020/21.—Age 31.—Curetted for excessive bleeding. Histological examination 
revealed papillary columnar-celled carcinoma of the body of the uterus. On laparotomy, 
hysterectomy was found to be impossible owing to fixation of the uterus due to the growth 
having perforated its wall. 

The patient died six months after operation. 

Case 2189/13.—Age 33. Curetted for irregular bleeding. Histological examination 
showed tubular columnar-celled carcinoma. Total hysterectomy; discharged well. This 
patient cannot be traced. 

Case 837/10.—Age 39. Total hysterectomy for carcinoma of the body of the uterus. 
Patient died two years after operation. 

Case 531/13.—Age 89. Total hysterectomy for carcinoma of the body of the uterus. 
Patient died one year after operation. 

The very limited operation in the case of the girl, aged 19, has so far been 
successful. Of the four patients between 30 and 40 years of age, three died within 
two years after operation, the fourth cannot be traced. 


REFERENCES. 


1, Arnorr, Path. Trans., 1870. 2) Scuarz, ‘‘ Handbuch der pathologischen Anatomie,’’ 1876. 
3. GEBHARD, ** Path. Anatomie der weiblichen sexual Organe,’’ 1899, 150. [4] WILSON, Journ. Obst. 
and Gyn. Brit. Emp., 1904. [5] MAHLE, Surg., Gyn. and Obst., Jan.-June, 1923, 385. [6] NorRIs, 
Amer. Journ, of Obst. and Gyn., 1924, 550. 


Discussion.—Dr. HERBERT SPENCER said that he agreed that cancer of the body of the 
uterus had probably increased in frequency, basing his opinion on the small number of cases 
(two or three) which Sir John Williams (“Cancer of the Uterus ”’) had proved to be cancer of 
the body and the much larger number (over seventy) upon which he (the speaker) had operated. 

His own teaching had always been that cancer of the body was rare before the age of 42 ; 
but occurred quite frequently after that age. He had operated on two patients, one aged 36 
and one aged 29. The second of these cases with an after-history of five years, had been 
published in the Proceedings of the Section. With regard to Mr. Palmer’s case, said to be 
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one of carcinoma occurring in a polypus in a patient aged 19, he (the speaker) hoped the 
microscopic slides would be exhibited to the Section, as he had known one or two such cases 
in which proliferation of the epithelium of the glands suggested cancer; he had seen the same 
proliferation in the glands of a new-born child and regarded it as a congenital condition and 
not cancer. 


Mr. W. Mck. H. MCCULLAGH said that the cases of cancer of the uterus at the Samaritan 
Hospital had been collected, and out of 1,023 cases, 207 were diagnosed as cancer of the 
body, which gave a frequency of 20-2 per cent. The average age for these was 53-3 years, 
and the youngest patient was aged 34. 

Dr. DONALD said he was surprised by the statistics given in reference to the age at which 
cancer of the body of the uterus occurred. In his own large experience of these cases he had 
never met the disease in a young woman. He thought it best to classify the cases as 
pre-menopausal or post-menopausal, and he believed the typical case was almost invariably 
post-menopausal. This category might include cases which occurred at 40 years of age or 
even a little younger, if the menopause happened to be unusually early. There were certain 
cases of cancer of a scirrhous type which began at the level of the os internum and spread 
upwards in the substance of the uterus. It was possible that these had been described as 
cases of cancer of the body. But the typical growth which began in the endometrium and 
produced soft friable masses resembling brain tissue, was, in his opinion, almost invariably 
found at or after the menopause. If a woman suffered from bleeding from the uterus after 
the menopause, and if the cervix was found to be healthy, the great probability was that she 
had cancer of the body of the uterus. This fact could not be too strongly emphasized in the 
teaching of students. 


[November 18, 1927. | 
A Case of Papilliferous Cysts of the Ovaries. 
By J. P. Hepuey, M.Ch. 


I AM reporting this case because I had an opportunity of watching its course 
for nearly twelve years, and also in order to show the apparent good effect of X-ray 
treatment. 

The patient was a woman, aged 31, whom I first saw in October, 1915. 
She had had one child ten years previously and had always enjoyed good health. 
A few months before seeing me she noticed rapid enlargement of her abdomen. 
On examination, a cystic tumour was found filling the whole abdomen and reaching 
to the ensiform cartilage; by vagina, a mass could be felt in the pelvis. At operation, 
several pints of free fluid were found in the peritoneal cavity. There was a large 
cyst arising from the pelvis which was adherent to the intestines and surrounding 
structures—growth had broken through the cyst wall in the lower part. 

The uterus could not be found, on account of a solid mass of growth filling the 
pelvis. I removed part of the cyst wall and some of the solid growth in the pelvis. 

The pathological report on the specimen was “ columnar-celled carcinoma.” 

The patient made a good recovery and I did not hear of her again until a year 
later. During that year she had been very well, led an ordinary active life, and 
noticed nothing wrong until a month before I saw her in November, 1916, when she 
had observed an increase in the size of her abdomen and some pain low down on the 
left side. 

On examination the lower abdomen was occupied by a bi-lobed tumour rising to 
the level of the umbilicus on the right side and rather lower on the left. 

As she had been so well and was in such good condition I began to doubt the 
diagnosis and decided to operate again and see if I could make her more comfortable 
by removing part of the tumour. On opening the abdomen there was again free 
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fluid in the peritoneal cavity and seedling growths scattered over the peritoneum. 
I removed a large part of the walls of the cysts and had a specimen examined again ; 
the report of “ papilliferous cyst ” was returned. 

After this the patient remained perfectly well until June, 1917, when enlarge- 
ment of the abdomen was again noticed. In August, 1917, I opened the abdomen 
once more and after great difficulty removed the uterus with both appendages and 
most of the omentum. 

The ovaries were both converted into multilocular cysts covered by warty growths 
and the omentum contained numerous masses of growths the size of hazel-nuts. 

The patient went home and was in apparently perfect health during the next 
seven months, after which she again noticed rapid enlargement of the abdomen which, 
when I saw her a few weeks later, was of the size of one at full-time pregnancy. 

I tapped the abdomen and drew off 10 pints of clear yellow fluid. After this the 
fluid rapidly reappeared and nine weeks later I drew off 19 pints. No solid masses 
could be felt in the abdomen or on pelvic examination. At this stage, in June, 1918, 
I asked Sir Archibald Reid to try the effect of X-ray treatment for her and he gave 
her two preliminary doses of 1 B through a 0-5 mm. metal filter and three weeks later 
started a course of treatment. He mapped out the abdomen into six areas—three 
above and three below the level of the umbilicus—and gave three exposures of 1B 
through a 2 mm. filter over each of these areas during the next three weeks. At the 
end of this treatment 10 pints of fluid were drawn from the abdomen. 

In September, 1918, no fluid could be detected in the abdomen. Another course 
of X-rays was started on October 1, 1918, but a fortnight later the abdomen had to 
be tapped again and 13 pints of fluid were drawn off. After this three further courses 
of a fortnight’s treatment were given during the next nine months. 

In October, 1919, free fluid had again reappeared and 9 pints were drawn off. 
In that month and in the following February two courses of X-ray treatment were 
given and after this the patient was apparently perfectly well for eighteen months. 

In September, 1921, she noticed an increase in the size of her abdomen. I saw 
her the following November and found a cystic swelling in the lower abdomen 
reaching to a point of 4 in. above the umbilicus and measuring 6 in. across, which 
could be felt on vaginal examination. The flanks were resonant. 

Two years later (in August, 1923) the physical signs were unchanged except for 
the appearance of dilated venules on the abdominal wall in the iliac regions. After 
this I did not see the patient until March, 1926, when she gave a history of numbness 
of the left thigh on the outer side which she had noticed two years before with 
occasional swelling of the whole thigh. Her general health was then good and the 
numbness and swelling in the thigh had disappeared. The abdominal condition was 
the same as four and a half years before. 

I saw her again on June 30, 1927 when she told me she had been perfectly well 
until three months previously when the numbness and swelling of the left thigh had 
returned and recently she had pain in the left leg with some swelling of the calf 
which was sufficient to keep her in bed for a week. 

On examination great increase in size of the abdomen was found and on 
palpation a mass which seemed to be partly solid and partly cystic could be felt 
occupying the whole of the abdomen below the umbilicus and extending to about 3 in. 
above it on the right side. I thought from the physical signs that the condition 
now was almost certainly malignant, but I hoped by opening the abdomen to be able 
to relieve her of some of her pressure symptoms. 

On July 5, I operated upon her and opened a cyst from which several pints of 
dirty brown fluid were evacuated in which there was a very large quantity of sodden 
brown material ; at the upper end of the incision the peritoneal cavity was opened 
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and it was clear that the cyst was intraperitoneal ; above the cyst the peritoneum 
looked normal ; extending leftwards from the cyst there was a hard solid mass which 
had every appearance of being malignant, firmly fixed to the pelvic bones. 

The patient’s condition remained satisfactory for two days, but she then suddenly 
collapsed with a rapid pulse and died twelve hours later. 

Unfortunately no post-mortem examination was allowed and as I was unable to 
remove any part of the solid mass at the operation I cannot say with certainty that 
it was malignant. 

The chief points of interest in this case are: 

(1) The effect which X-ray treatment appeared to have in slowing up and 
ultimately stopping the reappearance of the fluid, although on two occasions 
the immediate effect seemed to be to cause an increase. 

(2) The very long history in a case where the growth ultimately became malignant. 


Dr. J. S. FAIRBAIRN reported a favourable result from the hard X-rays in a case similar to 
Dr. Hedley’s. Unfortunately, there was no satisfactory evidence of the histological character 
of the tissue treated. In 1920 he performed a double ovariotomy on a woman of 57. There 
were cysts on both sides, with intracystic growths and serous contents, that to the naked eye 
suggested malignancy. The report on the portion examined was that it was innocent. In 
1922 the patient looked ill, had lost flesh and complained of pelvic pain and frequent and 
painful micturition ; she was found to have a fixed indurated swelling extending from the uterus 
to the pelvic wall on the left side and reaching about a couple of inches above Poupart’s 
ligament. It was considered to be a metastatic growth in the left broad ligament. 
Applications of hard X-rays were given in 1922 and 1923 with so much success that, 
when last seen, in 1924, she was looking and feeling well and weighed more than she had 
done for years. The swelling was still present but softer and ill-defined and its upper border 
was scarcely palpable on abdominal examination. A recent report from her doctor was that 
the patient was well, five years after the beginning of X-ray treatment. 


Pseudomyxoma Peritonei associated with Ruptured Ovarian 
Cyst and Appendicular Disease. 


JOHN S. FarrBarRn, B.M., B.Ch., F.R.C.P.. F.R.C.S., and 
T. H. Sims, M.B., B.Ch. 


THE patient in this case was a nulliparous married woman, aged 47, admitted 
first to a medical ward at St. Thomas's Hospital and afterwards transferred to the 
gynecological side. She was past the menopause. Her chief complaint was 
vomiting during the four previous weeks. This usually occurred after meals, but 
was observed to be composed of the partially digested food of the meal previous to 
the last as well as of the last meal. Associated with the vomiting was a constant 
dull pain in the umbilical region, accentuated about two hours after meals. 
Enlargement of the abdomen had been noticed for about four months. There was 
dyspnoea and palpitation on exertion. The bowels were constipated and the appetite 
poor ; micturition was normal. 

The patient was wasted and anemic and tiie tongue was slightly furred. The 
abdomen was distended and showed enlarged veins. The liver dullness was displaced 
upwards. On examination, there was dullness below the umbilicus and in the flanks, 
but no fluid thrill was detected. Paracentesis had been done while the patient was 
on the medical side, but no fluid would run through the trocar though a small 
quantity of thick gelatinous material escaped as the trocar was withdrawn. Later 
examination of the abdomen failed to detect any definite cyst outline, but bouncing 
the fingers on the abdominal wall gave the sensation of coming down on to something 
firm in the mid-line about the umbilicus. On bimanual examination also, a sudden 
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tap on the abdomen communicated a distinct impulse to the fingers in the vagina, 
though no swelling could be felt in the pelvis. 

Abdominal section was performed, and on opening the peritoneal cavity a large 
quantity of gelatinous fluid was extruded, resembling badly-made lemon jelly, After 
removing enough of this jelly-like material to allow of a full examination, the right 
ovary was found to be the seat of a cystic growth with an intact cyst above and a 
ruptured one below, evidently the source of the jelly. The cyst was excised. As far 
as possible, the gelatinous material was removed by scooping it out in the hands and 
by irrigation by warm saline. The visceral peritoneum was found to have much 
gelatinous material attached to it. 

The vermiform appendix was coiled up in a remarkable manner so as to resemble 
a snail’s shell, was firm to the touch, uniformly covered with gelatinous material and 
markedly congested. It was removed. 

The peritoneum was generally injected and the omentum considerably thickened 
and clothed with adherent masses of the gelatinous material that could not be entirely 
removed. The patient made an uneventful recovery. 

The unruptured portion of the cyst was found to be a simple dermoid containing 
sebaceous material and hair. The ruptured portion showed the characteristic 
features of an ovarian cyst-adenoma. The appendix was hardened before examination 
and on section its lumen was found to be filled with firm material that looked like 
growth. 

Histological examination of the ruptured cyst showed the usual high cylindrical 
epithelium with basal nuclei and the clear cell-protoplasm of an ovarian cystadenoma, 
but with an unusual number of clear droplets in the cells. 

The section shown under the microscope, and from which the drawing was made, 
is a portion of the cyst wall, cut so as to show the outer surface on one side, and the 
interior of the cyst on the other. The former, if examined along its length, shows at 
one end layers of coagulated pseudo-mucin plastered on its peritoneal surface; 
following this surface along the section an indistinct covering of low epithelium is 
first seen which becomes cubical and distinct and then higher and cylindrical. It 
then becomes folded, forming first shallow gland-like spaces that become deeper and 
finally, large alveoli with gland spaces opening into them. These large alveoli form 
a replica of the condition within the cyst. The portion chosen for illustration is the 
area in which the single layer of epithelium is becoming folded and its cells have 
reached a stage of marked secretory activity. One large alveolus is included in the 
picture. Further on in the section these alveoli disappear and are in turn replaced 
by the low epithelium noted at the other end (see fig. 1, p. 10). 

Examination of the section will show that this appearance is not due to the 
folding of the material during preparation, or to its being cut obliquely. The epi- 
thelium on the surface can be followed throughout the slide, from the single layer, 
without a break, to the infolding and alveolus formation. 


APPENDIX (see fig. 2, p. 11). 


The histology of the appendix is even more remarkable than that of the cyst, 
lts wall shows nothing noteworthy, except the evidence of a chronic inflammatory 
change. There is a well-marked line of fibrosis immediately below the mucosa 
round part of its cireumference. Here and there are deeply-stained patches of 
young fibroblasts and lymphocytes. Lymphoid tissue has largely disappeared, but 
here and there remains of it can be found. The cells of the mucosa are in a state of 
active secretion, being swollen, clear and, in places, tufted. Two small glands are seen 
deep in the wall at some distance from the lumen, and in an active secretory state. 
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The chief interest of the section lies in the contents of the canal of the appendix. 
The lumen is occupied by a central core of coagulated material undergoing 
organization with, between it and the appendicular wall, masses of coagulate | 
mucus, and enmeshed in it blood, small cells, and detached portions of glandular 
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Fic. 1. SECTION OF CysT WALL. 


Upper surface shows epithelial lining of cyst, partly broken away; lower surface shows low epithelium 
at one end, gradually passing into a replica of the epithelium lining the cyst. 


epithelium. The central core has the histological appearance of granulation tissue. 
Part of it is hyaline in character, and structureless, but there is a considerable area 
of young connective tissue cells with well-formed blood-vessels. These vessels 
prove that this core must be attached to and vascularized from the wall of the 
appendix. Its most striking feature, however, is that its whole circumference is 
surrounded by an epithelial layer, which, for the most part, is a replica of that of 
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the mucosa of the appendix. It looks, indeed, in Mr. Ford’s faithful low-power 
drawing as if the central core showed a somewhat distorted reflection of the lining 
of the appendix. In some parts the covering is only one layer thick, elsewhere it is 
folded to form papillary projections of tubular cavities, exactly like the mucosa 
opposite to it. 
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Fic. 2. SECTION OF APPENDIX VERMIFORMIS, SHOWING CENTRAL CORE WITH ITS EPITHELIAL COVERING 


The similarity of the appearances on the surface of this central core in the 
appendix to those on the outer surfaces of the ruptured cyst is so close as to attract 
attention at once. The process seems to be the same in both cases, in that the 
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epithelium of the mucosa of the appendix appears to be taking on a form approxi- 
mating to that of the tall clear cylindrical epithelium of the ovarian cystoma. 
This change to a cystoma type is seen in the section from which the drawing is 
made but is much more obvious in the other section from the appendix not 
illustrated. 


COMMENTARY. 


‘““Pseudomyxoma peritonei’”’ commonly results from the rupture of an ovarian 
cystadenoma, with effusion of its contents into the peritoneal cavity. All such 
ruptured cysts do not, however, give rise to the condition, which was defined by 
Werth as one in which the colloid material is firmly attached to the abdominal 
viscera and peritoneum. It also arises from the appendix in man and has been 
described as originating from an umbilical tumour. 

““Pseudomyxoma peritonei”’ was fully discussed in a paper read before this 
section by Thomas Wilson in 1912. In that paper Wilson described the condition 
as occurring with a type of glandular cyst of the ovary, in which the contents are 
jelly-like, even in its largest loculi, instead of the consistence of the contents 
becoming thinner and less gelatinous with increasing size of the loculus. 

In another paper Wilson describes pseudomyxoma of the peritoneum, originating 
from the appendix, as rare, because the necessary antecedent conditions are rare. 
He considers that the lumen of the appendix must be cut off from the cecum, 
usually by a cicatricial septum from some previous inflammatory condition, so that 
its cavity becomes distended with mucus. 

Eden has also recorded a case associated with both an ovarian cyst and a cystic 
appendix and Krivsky and Ries have drawn attention to the frequent co-existence 
of ovarian cystic growth and appendicular disease with this condition. Ries says 
that in pseudomyxoma, “ The appendices are always more or less cystic, often 
show diverticula, and may contain papillomatous tumours.” 

In Krivsky’s paper the suggestion is made that the enlargement of the appendix 
is metastatic, and mention is made of similar metastases being noted in the intestinal 
walls and appendices epiploice. 

The points of special interest in this case are: (1) the spread of the epithelium 
of the cystoma to the outer surface of the cyst and its growth there; (2) a similar 
appearance within the appendix of the growth of its mucosa on the central mass of 
organizing tissue. Possibly there will be some difference of opinion as to the 
interpretation of the sections seen under the microscope. 

We would acknowledge our obligations to Professor Leonard Dudgeon for his 
aid in the investigation of the pathology of this case. 


REFERENCES. 
Witson, THomas, Lancet, 1912 (ii), 1498; Proc. Roy. Soc. Med., 1912-13, vi, 9. EDEN, T. W., Lancet, 
1912, (ii), 1498. Krivsky, L. A., Journ. Obst. and Gyn., 1921, xxviii, 204. Rres, Surg. Gyn. and Obst., 
1924, xxxix, 569. 


Discussion.-—Dr. J. P. HEDLEY said he had operated upon two of these cases. In one 
the patient was a woman, aged 54, who had reached the menopause at the age of 52. Six 
months before being seen she had begun to have vaginal bleeding which had been continuous 
for two months. Her appendix had been removed two or three years previously. On 
examination a semi-solid mass was found reaching to the level of the umbilicus. A diagnosis 
of degenerating fibroid or malignant ovarian cyst was made. At operation the mass was 
found to be a left ovarian cyst which was ruptured and had discharged masses of jelly into 
the peritoneal cavity. The uterus contained several fibroids and was removed with its 
appendages. The stump of the appendix about 14 in. long and about as thick as a pencil! 
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was found and removed. The ovary and appendix showed the lining epithelium characteristic 
of the condition. 

The second case was one in which the abdomen had been opened and a cystic swelling 
also opened through the posterior fornix fifteen or twenty years before. When seen by him 
(the speaker) four years ago there was retention of urine and a swelling pointing in the 
posterior fornix. He had opened this per vaginam and removed a large quantity of jelly. 
Later he made an attempt to remove the cyst by abdomen but found this impossible—a 
very large amount of jelly was removed from the abdomen. 

About eighteen months ago he opened the cyst per vaginam on account of retention of 
urine. . 

The patient was now apperently in perfect health. 

Dr. DANIEL DOUGAL said he had operated in two cases of pseudomyxoma peritonei in 
which the vermiform appendix was also involved. 

The patients were married women aged respectively 41 and 44, and both complained of 
indefinite ill health with gradual enlargement of the abdomen. At the operations, the cysts 
were found leaking into the peritoneal cavity, the latter being filled with a material resembling 
gooseberry jelly. The appendix in each case was enlarged to about the size of a man’s 
thumb, cystic and full of pseudomyxomatous material. 

He considered that the appendicular involvement was secondary, and due to implantation 
of active tumour cells from the ovary—quite a different condition from that in those cases of 
mucocele of the appendix, described in the male subject and in women in whom no cystic 
tumours of the ovary were to be found. 


Dr. FAIRBAIRN (in reply) said that out of many ruptured pseudomucinous cysts of the 
ovary on which he had operated, this was but the second one with pseudomyxoma of the 
peritoneum. 

The previous one had shown no signs of return for over five years, but later the patient 
had been lost sight of. 

Such epithelial implantations as were noticed in this case were short-lived unless a constant 
supply was maintained from the original source. Doubtless that explained the continued 
production of gelatinous material in the case mentioned by Dr. Hedley in which complete 
removal of the ruptured cyst had been impossible. 


Diabetes Mellitus and Pregnancy. 
By ArNoLD WALKER, M.B., B.Ch., F.R.C.S. 


AN examination of the records of the Maternity Department of the Middlesex 
Hospital for the last twenty-three years disclosed the fact that there had been only 
one case in which pregnancy was complicated by diabetes mellitus. Mr. Comyns 
Berkeley suggested, in the light of this case, that it would be interesting to look up 
the published records of the incidence and results of this complication. 

I have therefore searched the literature at my disposal for cases of diabetes 
mellitus and pregnancy treated during the last few years, with a view to forming 
some idea of the prognosis to-day when compared with the results previously obtained. 

I have found reports of several cases of this complication some of which required 
insulin and others dietetic treatment only. I have selected the cases treated with 
insulin because they provide a group in which the diagnosis is least likely to 
be questionable. I found that insulin was prescribed either because the patient was 
unable to tolerate a diet of sufficient caloric value to maintain a reasonable state of 
nutrition, or because she was in a condition of acidosis due to diminished 
carbohydrate metabolism. 

If, therefore, an examination of the records of the reported cases shows that the 
results to the mothers and children are favourable when insulin has been employed, 
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one may be justified in disregarding the advice given in most text-books—except 
perhaps those of very recent date—that it is extremely dangerous for a diabetic 
woman to become pregnant, and that if unfortunately she does, pregnancy should be 
terminated. 

Before the discovery of insulin the prognosis in these cases was very bad. 
Fortunately, pregnancy rarely occurred in a diabetic woman, owing to the effect of 
the disease on the reproductive organs. Thus Parisot [1] in 1911 found that 
amenorrhea occurred in 50 per cent. of all cases of diabetes in women and that this 
was associated with the disappearance of the Graafian follicles, and Graefe [2] in 
1898 demonstrated atrophy of the uterus in diabetes. I have searched the records 
of the Middlesex Hospital and out of 10,000 cases 1 have found only one. With 
Mr. Berkeley’s permission I have inspected the card index of the City of London 
Maternity Hospital representing 24,567 cases. Not one single case of diabetes can 
be found. It is difficult to believe that the complication is really as uncommon as 
this and it will be of great interest to hear of the experience of others. 

Mathews Duncan [3] in 1882 was the first to publish a series of cases of diabetes 
associated with pregnancy. He collected the results of twenty-two pregnancies in 
fourteen cases of diabetes. His results were incorporated in Whitridge Williams’ 
series of sixty-six cases. This series is well known, and is mentioned in almost 
every text-book and paper dealing with the subject. Whitridge Williams [4] found 
that the mortality during pregnancy, labour, and the puerperium was 27 per cent., 
and that 50 per cent. of the patients were dead within two years of their confinement. 
Abortion occurred in 12 per cent., and the child was born dead, often prematurely, 
in 29 per cent. of the total number of cases. The unfavourable result to the child 
was therefore 41 per cent. . 

In the latest edition of his text-book Whitridge Williams [5] states that he 
considers the figures he previously quoted too high, as probably only the more 
serious cases have been published. This statement is difficult to prove or disprove. 
It seems probable that from the information available in the reports of the early 
eases, from which Whitridge Williams worked out his statistics, a physician would 
hesitate before accepting many of them as examples of true diabetes mellitus. Thus 
Schottelius [6] in 1908 stated that from available statistics pregnancy was interrupted 

“in from one-half to two-thirds of the cases, and that if a live child was born its 
chances of survival were poor. He quoted nine cases of pregnancy in which eight 
of the patients died and one survived. At about the same time Neumann [7] 
published six cases, in all of which the mother and child did well. He considered 
that although pregnancy was rarely complicated by diabetes, it had no ill effects on 
the diabetic condition, and that diabetes had no ill effects on pregnancy. 

Parsons, Randall and Wilder [8] from the Mayo Clinic published a paper last 
year based on two cases of diabetes and pregnancy treated with insulin. They 
consider that it is doubtful whether any women who were pregnant and the victims 
of severe diabetes ever survived their pregnancy in pre-insulin days. 

The reasons for such contradictory statements are well known. Lambie [9 
published a paper in the Journal of Obstetrics and Gynecology in 1926 in which a 
full account is given of the different conditions in which sugar may be found in 
the urine of a pregnant woman. 

He classifies them into: (a) early alimentary glycosuria; (+) renal glycosuria : 
(c) lactosuria; (d) late alimentary glycosura: (1) hypophyseal, (2) carbohydrate 
deprivation. 

In these days when laboratory facilities are available there is little chance of a wrong 


diagnosis being made. Blood-sugar estimations and the examination of the urine. 


apart from the clinical signs and symptoms of the disease, will safely exclude the 
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more benign forms of glycosuria. The earlier workers, however, had little to help 
them and no doubt many cases were included in their statistics which were not 
diabetes mellitus at all. 

From the literature since the discovery of insulin I have been able to collect 
eighteen cases of pregnancy and diabetes mellitus, and, in addition, have to report 
one case which was under the care of Mr. Comyns Berkeley. 

As far as I can gather from the published records there seem to be no contra- 
indications to the use of insulin during pregnancy. 

Parsons, Randall and Wilder [8] reported that in both their cases hypoglycaemia 
developed during labour or shortly after, and Bowen [10] noticed that one of his 
patients was extremely sensitive to insulin after delivery and that the dose had to be 
halved. 

[ have been able to find reports of only three cases of pregnancy and diabetes 
which had been treated with insulin in this country. 


[.—The first case was described by Dr. George Graham |11) in 1924 to the Members of 
this Section. The patient became pregnant while being treated with insulin. She was 
delivered at term of a healthy child. Recovery during the puerperium was uneventful. 

[I.—The second case was published by Lambie [9] in 1926, in the Journal of Obstetrics 
and Gynecology. Dixbetes was first discovered in the patient during pregnancy at about the 
fifth month. She was delivered at term of a healthy child. The puerperium was apparently 
uneventful, and the degree of sugar tolerance increased after the pregnancy. 

[1I.—The third case is published in ‘ The Queen Charlotte’s Practice of Midwifery” [12]. 
This patient during her first pregnancy was treated by dieting only and there was marked loss 
of weight. The puerperium was complicated by a prolonged and exhausting pyrexia without 
obvious cause. During the second pregnancy this patient was treated with insulin and 


maintained her health. She was delivered at term by Cesarean section in order that she might 
be sterilized. Recovery was uneventful. There is no note as to the condition of the child; 
presumably it was alive and did well. 


Bowen [10] published a series of seven cases in April of this year. In five of 
these insulin was required. 


[.—A diabetic woman who became pregnant while being treated with insulin. He was 
able to observe this patient through two pregnancies, both of which terminated rather suddenly 
in acidosis and coma. Delivery in each case was by Cesarean section. On each occasion the 
diabetes markedly diminished after the uterus had been emptied. The first child was alive, 
weighed over 9 lb., and did well. The second was premature and although born alive died in 
eight hours. 

II.—A woman suffering from severe diabetes who in addition had severe “toxemia of 
pregnancy.” She was admitted to hospital at term and delivered by Cwsarean section 
of a live 10 lb. child. Mother and child both died within a few hours. 

[1I.—A woman suffering from moderately severe diabetes who became pregnant while 
being treated with insulin. Pregnancy and labour were without incident and both mother 

| child did well. The diabetic condition was unaffected by the pregnancy. 

[V.—A patient who became pregnant while being treated with insulin. Pregnancy was 
complicated by hydramnios. The child was delivered alive. The presentation was a breech 
and the child weighed 10 lb. It appeared healthy but died in eight hours from atelectasis 
pulmonum. The mother had an uneventful convalescence and her sugar tolerance definitely 
increased after pregnancy. 

\.—That of a woman with severe diabetes who had a return of menstruation after three 
years’ amenorrhea. She was observed through three pregnancies; the first terminated 
prematurely and the child, although born alive, died. The second terminated with a five 
months’ miscarriage and the third was ended artificially. Recovery was satisfactory but the 
patient could not be traced. 


Parsons, Randall and Wilder [8] last year published two cases from the 
Mayo Clinic. 
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I.—A patient became pregnant while being treated with insulin for diabetes of moderate 
severity. Pregnancy was uneventful. Labour was premature; the child weighed 3} lb. 
Both mother and child did well and pregnancy did not increase the severity of the diabetes. 

II.—This patient also became pregnant while being treated with insulin. The disease was 
severe and large doses of insulin were required. The dose of insulin had to be decreased 
during the later months of pregnancy owing to an increase in the degree of sugar tolerance. 
Labour occurred at term and was uneventful. Mother and child did well. 


In both cases hypoglycemia developed after labour and the amount of insulin 
had to be reduced. Later, however, the amount had to be increased to the previous 
dose. 

Marcel Labbé and Couvelaire [13] reported a case of diabetes of long-standing 
in a woman who came under their care during pregnancy. The patient had severe 
acidosis and “hydramnios.” She was treated with insulin and the hydramnios 
disappeared. She was successfully delivered at term of a live child. The 
puerperium was uneventful. 

Ehrenfest [14] published in 1924 the case of a woman in whom diabetes was 
first noticed during pregnancy. The patient was delivered at term of a live child. 
The puerperium was uneventful. Sugar tolerance increased for some months after 
delivery and the administration of insulin was found to be unnecessary. Later her 
sugar tolerance decreased and insulin had to be resumed. 

The patient in a case reported by Raveno [15] was admitted in a condition of 
diabetic coma in 1923. Treated with insulin she recovered and was delivered of a 
premature live child which died later. Recovery was uneventful and she was able 
to leave hospital, the insulin treatment being continued. 

The patient in a case reported by Stansfield [16] had an increasing acidosis as 
pregnancy advanced. She was treated with insulin. Labour was induced at the 
eighth month. Mother and child did well. There is no note as to the after-history. 

Weiner [17] reported the case of a diabetic woman, under treatment for some 
time previously, who became pregnant. Insulin was required during pregnancy for 
the first time. Large doses were necessary during labour. The child was stillborn 
and the mother’s condition was worse after than before the pregnancy. 

Soler [18] reported the case of a diabetic woman who came under treatment 
during the seventh month of pregnancy, suffering from acidosis. Her condition 
improved with insulin treatment. Labour was normal, but there is no information 
as to the subsequent history. I presume that the child was alive. This case was 
complicated by a decompensated heart. 

Poltjan and Nickel [19] reported the case of a woman who almost died from 
diabetic coma. She remained in coma for five days during which time she received 
some 200 units of insulin a day. She recovered and was treated with insulin as an 
out-patient. Later she became pregnant and on three occasions was on the verge of 
coma. She was eventually delivered of a healthy child at term. 

The last case I have discovered was published by Henneberg and Bickel [20]. 
In their patient, diabetes was discovered during pregnancy. She was admitted on 
the verge of coma, and recovered rapidly when treated with insulin and intravenous 
glucose. She was delivered a month later of a macerated foetus. There was steady 
improvement in the diabetic condition following labour, and the patient was eventually 
discharged without insulin on a special diet alone. The puerperium was complicated 
by mild phlebitis. 

I now come to our own case. 

The patient, R. M., was a woman of 34; she had had one child. About a month 
before the commencement of her second pregnancy she complained of excessive 
thirst and weakness. The menstrual period occurred at the beginning of July, 1923, 
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and the diabetes was diagnosed in the following month. We have no accurate 
details of her early treatment except that she was put on to a special diet at first, 
and towards the end of the year was given insulin at the rate of 15 units a day. 
From the end of January to her admission to the Maternity Ward of the Middlesex 
Hospital she was given insulin at the rate of 40 units a day. The diet was 
presumably too large during the whole of this time, and her blood-sugar remained 
between 200 and 300 mgm. per 100 c.c. Her urine was never sugar free, and always 
showed a positive Rothera’s test and a positive ferric chloride test. 

On April 10, 1924, this patient complained of violent headache, loss of appetite, 
vomiting and respiratory distress. She was admitted to Mr. Berkeley’s maternity 
ward the following morning, in labour, collapsed, and very drowsy. As coma seemed 
imminent, treatment with glucose and larger doses of insulin was begun forthwith. 
Fortunately the patient was able to take the glucose diluted with lemon water by 
the mouth. She was given a total of 250 grm. of glucose and 200 units of insulin 
between 2 p.m. on April 11 and 2 p.m. on April 12. This was divided into five doses 
of 50 grm. of glucose and 40 units of insulin. Two doses were given before delivery 
and three after. , 

On her admission to the labour ward the membranes were unruptured, the 
presenting part was not engaged, but could be easily pushed down. A face presentation 
was diagnosed by abdominal palpitation. The foetal heart was not heard. Uterine 
contractions were regular but feeble. On account of the supposed susceptibility of 
diabetics to infection, a vaginal examination was not made. At 5.45 p.m. the 
membrane ruptured. By this time the patient complained of feeling very weak, the 
pulse was feeble and its rate was rapid. The respirations were rapid and shallow. 
Labour pains remained weak. 

At 6.45 p.m. the head had entered the pelvis, but pains were still weak. I made 
a vaginal examination and confirmed the diagnosis of left mento-anterior. The 
cervix was fully dilated and there seemed to be no obstruction. 

At 7.30 p.m. 1 c.c. of pituitrin was given intramuscularly as the pains were 
getting weaker. This had the immediate effect of producing several strong contrac- 
tions which brought the head down to the vulva. The face of the child showed 
that it had been dead for some time. I perforated the head through the mouth. As 
expulsion did not take place another c.c. of pituitrin was given at 8 p.m. The child 
was then born in a few minutes. The third stage of labour was normal, the uterus 
retracted well, there was no post partum hemorrhage and the placenta was delivered 
intact without any obvious sign of disease. The child weighed 8 lb. 15 0z. It had 
been dead for several days. 

During labour the urine showed strongly positive Rothera and ferric chloride 
tests and complete reduction with Benedict’s test. The blood-sugar was taken 
during the first stage and was 370 mgm. per 100 c.c. 

After labour the patient was in a state of collapse. The temperature was 
97°8° F., the pulse rate 176, and the respirations 40. 

The following morning, after the patient had received 200 grm. of glucose and 
160 units of insulin within twenty hours, her blood-sugar was found to be 325 mgm. 
per 100 c.c. 

For the next three days she passed the greater part of her urine involuntarily, so 
that twenty-four hourly specimens could not be collected. In the specimens 
examined Rothera’s test remained positive, but the ferric chloride test became 
negative. Her general condition improved rapidly, breathing became easier, the 
headache went and she was able to take food ; on the fifth day the temperature was 
normal, pulse rate 100 and respirations 24. 

After 2 p.m. on the day following delivery, i.e., April 12, she received a diet of 
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between 1,000 and 1,200 calories, divided into three meals, with fifty units of insulin 
before each meal. This was maintained during her stay in the maternity ward, and 
was not modified in spite of the fact that the blood-sugar remained over 200. She 
excreted between 12 and 30 grm. of sugar a day, and, although the ferric chloride 
test remained negative, Rothera’s test was positive until April 24. On April 25 
Rothera’s test was negative, the urine contained sugar and the blood-sugar was 
228 mgm. 

The puerperium was without any obstetrical complication; it was afebrile, the 
uterus involuted well and there was no trouble with the breasts. 

On April 26 she was transferred to the care of Dr. A. F. Voelcker. The amount 
of insulin was slowly reduced and the diet increased. She was eventually discharged 
on June 13, 1924. Her urine was free from sugar, acetone and diacetic acid, and 
her blood-sugar was within normal limits. She was then receiving a diet of 1,500 
calories a day with 80 units of insulin. 

Her weight in the previous February was 8 st. 10 lb. After the puerperium it 
was 6 st. 12 lb., and on discharge it was 7 st. 2 lb. 

The patient returned home to a country town some digtance from London and 
was supplied with insulin by the hospital. About six months later she was visited 
by Professor Dodds who found her in excellent health. She had become fat and had 
no complaints. Some months later we heard that she had died from coma. She 
had apparently refused to take the prescribed diet, and had also refused to take 
insulin and thus rapidly went downhill. No post-mortem examination was made. 

The number of cases the records of which I have collected is too few and the 
information concerning most of them perhaps too incomplete for any definite 
conclusions to be drawn as to the prognosis of this complication of pregnancy, more 
especially because many of the reports have been made to iilustrate some physiological 
or pathological feature of diabetes and there are but few details given of the pregnancy, 
the labour and the puerperium. 

According to the details I have collected of the nineteen cases, it appears that 
thirteen of the women had diabetes before they became pregnant, and that in three 
diabetes was first discovered during pregnancy. In the remaining three information 
on this point is not available. This ratio is different from the figures given by 
Joslin [21], who found that in 1,200 cases of diabetes in women who came under 
his treatment, there were eleven in whom the pregnancy supervened on the diabetes, 
and eight in whom diabetes was first discovered during pregnancy. 

In one of Bowen’s [10] patients, the subject of amenorrheea, insulin treatment 
resulted in the return of regular menstruation. This was followed by pregnancy. If 
the sterility which is so common in women who are suffering from diabetes mellitus 
is, as is thought, primarily due to malnutrition, then the administration of insulin 
which corrects this may possibly lead to a decrease in the percentage of sterility in 
women suffering from this complaint. 

In one case only, one of those reported by Bowen [10], did a patient die at or 
immediately after labour. In addition to diabetes this patient suffered from “ severe 
toxemia of pregnancy probably eclamptic.” The child was delivered by Caesarean 
section and the operation plus the eclamptic toxemia and diabetes, amply account 
for the death. One other woman suffering from this complaint died some weeks after 
pregnancy from broncho-pneumonia. I have not found any instance of death from 
diabetic coma. If we consider the cause of death in these two cases to be due to 
the diabetes, the maternal mortality is 10-5 per cent. This compares very favourably 
with the percentage mortality quoted by Whitridge Williams of 27 per cent. 

The puerperium was uncomplicated in all the remaining seventeen cases except 
that of Marcel Labbé. Labbé described his patient as having mild phlebitis. She left 
hospital against his advice, but was none the worse for so doing. 















— . — 
FE DFR AOR ee 


BEL 





SR ea a tes 


Se eee a ee a ee Le ee 

























in 
nd 
he 
de 
25 


as 
he 


nt 
ec 
ad 
00 


nd 
ed 
ad 
he 


ke 


he 
te 
re 
a! 


at 
ee 
on 
Dy 
er 


ni 


us 
in 
in 


or 
re 
an 
nt 
er 
ym 
to 
sly 


pt 
oft 


og pene 2 


nee 





een EE Nae + nl Oe 


Ot Bes Peaks 





PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 383 


Section of Obstetrics and Gynecology 19 


As regards the children, the results are not so satisfactory. The records show 
twenty-two pregnancies in nineteen women. In sixteen of the cases the child was 
born alive; one patient had two miscarriages, and in the case of four women the 
children were born dead. Of the sixteen live children five died later, three from 
prematurity.. One was “ extracted” after podalic version. The reason for this is 
not stated. The child weighed 13 lb. and never breathed properly. The remaining 
child died a few weeks after birth from an unknown cause. Its death was not 
attributed to the mother’s disease. There were no cases of infantile diabetes. 

The figures I have collected thus show 73 per cent. of live children, 9 per cent. 
miscarriages and 18 per cent. stillbirths. 

The late result to the mother is only reported in ten cases. In eight, the degree 
of sugar tolerance was greater after than during pregnancy. It was unaffected in 
one case and lower in one case. : 

Hydramnios is stated to be frequent in pregnancy complicated with diabetes. 
In my collected cases it is mentioned twice, by Labbé [13] and by Portjan, as 
occurring in the earlier months. It disappeared in Labbé’s case, and is not referred 
to again by Poltjan [19]. In neither case did it interfere with labour. This ratio 
is very different from that of Graefe [22] quoted by Whitridge Williams, who gives 
the percentage as 27 per cent. (seven out of twenty-six). 


SUMMARY. 


(1) From the data which I have been able to collect, it appears that the adminis- 
tration of insulin has entirely altered the outlook for the better in cases of pregnancy 
complicated with diabetes, as indeed it has done in diabetes generally. In other 
words, with modern methods of investigation and treatment, we need not now regard 
this complication as being so deadly as older writers, who had not such methods at 
hand, led us to believe. 

(2) Although diabetes is itself a very serious disease and must be regarded as a 
serious complication of pregnancy, if the patient is treated with insulin and properly 
dieted : (a) There seems to be no ground for terminating her pregnancy, and there is 
no reason why she should not give birth to a live child. (b) There appears to be no 
special incidence of puerperal complications. (c) Pregnancy does not appear to have 
any ill effects on the diabetic condition. 

(3) Apparently in one case insulin has been the means of curing the sterility. 
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Discussion.—Dr. R. D. LAWRENCE said he agreed with Mr. Walker’s conclusions. There 
was no doubt that modern methods of treatment would produce an increasing number of 
diabetic women who became pregnant. In his (the speaker’s) own practice alone, normal 
menstrual function had returned in fourteen cases, in two with dietetic treatment alone and 
in twelve after the use of insulin. In one of these cases there had been amenorrheea present 
for six years. It was an important personal and social problem to determine the prognosis 
for the diabetic mother and her child. 

During the last three years he had been asked to investigate twenty-four cases of 
persistent glycosuria discovered in the routine examination of pregnant women. In nineteen 
of these the condition had been definitely proved by glucose tolerance tests which showed 
normal blood-sugar curves to be one of negligible glycosuria. In sixteen, glycosuria (glucose) 
was due to a lowered renal threshold—the “ renal glycosuria of pregnancy ”’ ; in two it was 
due to the “lag storage ” type of curve; in one to lactosuria. All these patients did perfectly 
well without any dietetic treatment. The twentieth case showed a mildly diabetic type of 
curve, glycosuria without definite diabetic symptoms having been noticed first in the eighth 
month of her first pregnancy. In the remaining four cases, pregnancy occurred in women 
known to have diabetes, with the following results. 

(1) The mild case was easily controlled by slight restriction of the diet. At first sugar 
and insulin were used to abolish the heavy ketosis produced by the too severe previous 
restriction of her diet. After this, diet alone brought the pregnancy to a normal conclusion 
for both mother and child. 

(2) A moderately severe case of a patient aged 20, with diabetes of seven years duration. 
Again, the pregnancy proceeded normally with dietetic restriction alone and a normal living 
baby was born at term. Induction had been intended, but the date of pregnancy had been 
miscalculated and she came into labour spontaneously. She had contracted pelvis, labour 
was extremely difficult and delivery instrumental. Septicemia developed and she died four 
days later, a pure culture of streptococci being obtained from the blood. There is no 
particular reason for attributing her death, or even the septicemia, to the diabetes. 

(83) A severe diabetic, aged 40, had to be treated from the sixth month when she was first 
observed, with much carbohydrate and insulin to prevent a heavy ketosis. Hydramnios 
was already present then, and at full time she was delivered of a stillborn child, weighing 
124 lb. whose death was due to cerebral injury during extraction. After labour the diabetic 
condition improved and insulin could be entirely withdrawn. The diabetes was due to an 
overactive pituitary gland, and the case is reported in full in the Proceedings, Section of 

Pharmacology and Therapeutics (1927, xx, 9). 

(4) A woman, aged 35, recovered menstruation after one year’s insulin treatment. She 
became pregnant, and aborted at five and a half months, but this may have been due to the 
positive Wassermann reaction which was present. She required more insulin during and 
after the pregnancy than before. 

(5) Another moderately severe diabetic is now three months pregnant, and is progressing 
satisfactorily on the same amount of insulin as before. 

In spite of these not very favourable results he (Dr. Lawrence) believed that in most 
diabetics delivery of a healthy child could be brought about by careful treatment. Ifthe 
patient would not adhere to this treatment the outlook was quite different, probably 
involving an increased severity of the diabetes, with heavy ketosis and perhaps coma; the 
pregnancy might be complicated by abortion or by hydramnios and the labour by an 
unusually large baby. 

In some well-controlled cases the carbohydrate tolerance was likely to be lowered in 
spite of the best possible treatment. Several points had to be considered as to the 
advisability of a diabetic woman having a child. Where a strong family history of diabetes 
was present in the mother (or indeed in the father) the risk of diabetes in the child had to be 
remembered. The risk of the diabetes becoming worse should also be pointed out to the 
mother, and the need for the most rigid treatment throughout pregnancy urged upon her. If 
she was not prepared to face these difficulties pregnancy should be disadvised or interrupted. 
The pregnancy should be terminated in most cases if a very heavy ketosis or hydramnios 
occurred and could not be adequately controlled, or if the fetus showed signs of being 
unduly large. 
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Mrs. E. C. PILLMAN WILLIAMS said that from the point of view of the diagnosis of 
diabetes in pregnancy she considered it better not to classify a pregnant woman as a diabetic 
even after a positive sugar-curve, but to wait till after the pregnancy is terminated. 

A year ago she came across a patient sent into hospital as a diabetic on account of the 
large quantity of sugar in the urine, and also complaining of sickness. Her sugar-curve 
supported the diagnosis, it started about 0-1 per cent., and after 50 grm. rose to over 0°38 
per cent., and at the end of two hours was still 0-2 per cent. After further questioning as to 
symptoms the opinion was formed that she was about two months pregnant, and probably 
not a true diabetic. The obstetrician’s report was negative. The patient was sent out on 
diet to await events. Eight weeks later the patient was written for—she reported for a sugar- 
curve test, and it was found that she was four months pregnant, her symptoms had cleared 
up although she had not adhered to the diet. The sugar-curve was found to be normal—e.g., 
resting blood-sugar 0-08 per cent., and after 50 grm. of glucose it rose to 0-150 per cent., 
falling to 0-09. Within the two hours there was trace of sugar in the first hour sample 
of urine. This showed that the case had never been one of true diabetes but was probably 
associated with ductless gland substances, due to the onset of a first pregnancy. It indicated 
the need for care in the diagnosis and prognosis of diabetes in pregnant women. Opinions 
should be reserved until observations had been made when the woman was non-pregnant, 
and these last observations would show whether the woman was a true diabetic or not. 


Mr. L. C. RIVETT said that he had had one case of severe diabetes in pregnancy before 
the days of insulin and the patient had died, in coma, undelivered. 
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[November 5, 1927.] 

A National Investigation of Otosclerosis. 
PRESIDENT’S ADDRESS. 
By J. S. Fraser, F.R.C.S.Ed. 


PRECIS.—Recent discussions on otosclerosis and other forms of deafness: importance of 
otosclerosis : necessity for co-operation by specialists: early errors in diagnosis : frequency : 
age incidence: facts generally admitted regarding otosclerosis: views not yet generally 
accepted : research on otosclerosis in America: suggested investigations: treatment of the 
ear and of the general condition of the patient: suggestions with regard to a British National 
Investigation. 


SoME of you may feel that you have already heard enough about otosclerosis 
during recent months. It is true that in June this Section discussed progressive 
middle-ear deafness and that in July our Section of the British Medical Association, 
at Edinburgh, dealt with the subject of otosclerosis. If, then, I plead for a national 
investigation, you may think that to me this disease is a sort of “ King Charles’ 
Head ’’—and you are right. The task of elucidating the problem of otosclerosis is a 
very difficult one. If the matter is taken up it would be useless for otologists 
to work alone. We shall need the co-operation of other branches of the medical 
profession, and I have no doubt that we shall secure it. 

It was not very long ago that some of us failed to diagnose the disease. When I 
began the study of otology in 1904 and 1905, I spent many useless hours at the 
hospital in testing the tuning-fork reactions and the hearing distance of patients— 
mostly young women—who were supposed to be suffering from chronic catarrhal 
otitis media. After the tests had been made the Eustachian catheter was passed, and 
the middle ear inflated. The hearing was then tested once more; almost invariably no 
improvement was found. This went on two or three times a week, till at last we 
realized that otosclerosis was not a rare but a common disease. In the earliest 
reports of the Ear and Throat Department of the Royal Infirmary, Edinburgh 
(1908-1909), only two or three cases each year were diagnosed as otosclerosis, 
whereas fifty-eight cases were so classified in 1922, and this number has been 
maintained. In private practice I find that otosclerosis is even more common than 
this figure would indicate. About 10 per cent. of my private patients suffer from 
the disease, a figure which supports the statistics of Shambaugh and of Nager. 

[f otosclerosis only affected people in old age, or even in later middle life, the 
matter would not be so serious; but most of the cases are in young people. It is 
the “ hard of hearing " typists, shop assistants, or students, having their own way to 
make in life, that arouse our keenest sympathy. A great loss of national efficiency 
is due to this disease. 





(I) Facts GENERALLY ADMITTED ABOUT OTOSCLEROSIS. 


ee (1) If a patient suffering from chronic progressive deafness has normal tympanic 
be membranes and patent Eustachian tubes, and if functional examination elicits the 
Well-known Bezold’s triad, the case is one of otosclerosis. 
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(2) The disease affects young people, beginning very often about puberty or even 
before, and causes progressive deafness usually accompanied by noises in the ear. 

(3) Females are affected more frequently than males, the proportion being about 
three to one. 

(4) At least 50 per cent. of cases give a history of deafness in the family. 

(5) On microscopic examination we find in the early stages an area or areas of 
vascular spongy bone in the labyrinth capsule, usually in the anterior margin of the 
oval window, while in the later stages the foot-plate of the stapes is ankylosed and 
there is a tendency for the spongy bone to become compact. 

(6) In advanced cases, nerve deafness is added to the existing middle-ear 
deafness, giving the picture of a mixed middle- and inner-ear deafness. 

(7) Otosclerosis is in some cases associated with fragility of the bones and blue 
sclerotics, and here it is of interest to note that the labyrinth capsule, like other bones 
and like the sclerotic, is of mesoblastic origin. 

(8) Changes similar to those found in otosclerosis are present in the labyrinth 
capsule in ostitis fibrosa. 


(II) Views ABOUT OTOSCLEROSIS WHICH ARE Not GENERALLY ACCEPTED. 


(1) The disease is common. Gray has estimated that at least one person in 
every two hundred suffers from otosclerosis. 

(2) Some cases which, on functional examination, give the tuning-fork reactions 
of nerve deafness are really cases of otosclerosis. This form of the disease is said to 
be markedly hereditary. 

(3) That otosclerosis is associated with diseases of degenerative origin. Foci of 
otosclerosis have been found, on microscopic examination of the labyrinth, in cases of 
endemic and sporadic deaf-mutism, but the connexion, if any, between the two 
conditions is by no means clear. Hammerschlag regards otosclerosis, progressive 
nerve deafness and hereditary deaf-mutism as different manifestations of the same 
degenerative disease. 

(4) That abnormalities of the endocrine glands are the main factors in the 
production of otosclerosis. It is true that changes in the labyrinth capsule similar 
to those in otosclerosis have been found in cretins, that Italian specialists find 
otosclerosis to be common in cases of osteomalacia, and that, according to some 
observers, the calcium content of the patients’ blood is abnormal in otosclerosis. 
We have, however, a long way to go before we can definitely associate the disease 
with faulty action (malfunction) of one or more of the ductless glands. We may 
well be asked which gland is at fault. Is it the thyroid, the parathyroid, the 
pituitary, the suprarenal, or the ovary ? 


THE INVESTIGATION OF OTOSCLEROSIS IN AMERICA. 


Some may say that, as an investigation of otosclerosis is already taking place in 
America, we should leave the subject alone and await the transatlantic results. In 
1923 I read a paper in New York, entitled “ Plea for an International Investigation 
into Otosclerosis and allied forms of Deafness’ (Laryngoscope, vol. xxxiii, p. 891). 
No doubt for excellent reasons, American otologists have chosen to make their 
research a national rather than an international one. Competition is said to be 
good but, in my view, co-operation is better. However, if we cannot have an 
international investigation at least let us have a British national one, and perhaps the 
international research may come later. 
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SUGGESTED INVESTIGATIONS. 


In the paper just referred to I suggested the following questions for investi- 

gation :— 

Is otosclerosis a pathological entity ? 

Is it a common affection or is it a rare disease ? 

Ts it congenital and, if so, what is its connexion with congenital deafness ? 

Is it an inflammatory affection and, if so, does it follow otitis media ? 

Is it a degenerative or wasting disease ? 

Is it connected with disorders of the endocrine glands ? 

With what other diseases is it associated ? 

Is the hereditary factor in otosclerosis so important that the only way to obviate 
the disease is to advise against the marriage of otosclerotics, or at any rate to urge 
that no children should be born as the result of such a marriage ? 

Koerner holds that otosclerosis is due to certain determinants in the germinal 
cells of the parents. He explains cases of otosclerosis with no apparent heredity by 
supposing that the disease has skipped some generations. With regard to otosclerosis 
Gray believes that at one end of the human scale there are individuals with no 
potentiality for the development of the affection, while at the other there are those 


, in whom the potentialities are exceedingly strong. 
' TREATMENT. 
‘ The treatment of otosclerosis may be directed to :— 


(a) The middle ear: (1) Inflation, bouginage, injections through the Eustachian 


f tube, oto-massage, the use of fibrolysin, galvanism, ionic medication, radium, and 
f X-rays. (2) Operative measures: mobilization of the ossicles, extraction of the 
> stapes, “ finger surgery”’ in the nasopharynx, formation of a new opening in the 
. bony wall of the lateral or posterior canal to replace the ankylosed oval window. 
e (6) The inner ear: Auditory re-education. 
(c) The general condition of the patient: (1) Administration of iodides, 
e phosphoius, ecd-liver oil, iron and other tonics, calcium salts, intestinal antiseptics 
- ‘ or endocrine gland preparations, dieting, ete. (2) Removal of septic foci in the 
d mouth and pharynx (teeth, tonsils), in the nose and sinuses or in the alimentary or 
6 genito-urinary tracts. 
5. j (d) Artificial aids to hearing are of course only palliative; among these may be 
“ / included Eldred’s apparatus, the Audotor. 
y : The question is: Do any of these methods benefit the otosclerotic patient ? 
wl : It is easy to understand that some specialists resent “ doing nothing "’ in cases of 
otosclerosis. But surely we should refrain from carrying out a line of treatment 
which, after a fair trial, has been proved useless. Is it right to say to a patient with 
. otosclerosis in one ear, that the nasal septum should be resected in order to prevent 
4 the deafress affecting the good ear? Is it good practice when the drumheads are 
in perfectly normal and the Eustachian tubes open, to remove slight nasal irregularities? 
= z | understand that general surgeons have given up trephining the skulls of children 
-_ ' suffering from microcephaly because they found that this operation was useless. 
1). Why should we not follow their example ? 
“a j SUGGESTION FOR A BRITISH NATIONAL INVESTIGATION. 
an io From the point of view of the morbid anatomy of the disease, house physicians 
he and house surgeons in General and in Poor Law hospitals and in sanatoria, 


should be requested to note any cases of deafness under their charge and, with the 
permission of the Chief, to have the patients examined by an otologist. Then, if the 
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case comes to autopsy, there would be a history of the ear trouble, notes of the 
condition of the ear and of the hearing. These data would make the subsequent 
microscopic examination of the temporal bones much more valuable. 

From the clinical standpoint I believe that a small number of cases, say ten to 
twenty, thoroughly investigated by each school, would be of greater value than a 
large number imperfectly observed. Probably three or four years would be required 
in order to reach any conclusions. 

I suggest to you that this Section take steps through the Council of the Society 
to institute a national investigation of otosclerosis and that, for this purpose, a 
committee be formed representing the various hospitals and teaching schools. One 
school may have a keen biochemist who would be willing to collaborate, another an 
internist, an endocrinologist, a neurologist, a histologist, or a statistician. In some 
hospitals a team might be formed. A central committee, however, would be required 
to co-ordinate the work in order to avoid duplication. Probably it would be better, 
if you approve, to leave the matter in the hands of the Council of this Section for 
consideration and report. 


Discussion.—Dr. J. KERR LOVE said it was difficult to know how to approach this subject, 
but investigation ought to be attempted. The proposed inquiry might begin by being too 
broad. Those who thought otosclerosis and congenital deafness might be associated, should 
begin by considering how a condition which was completed at birth might be associated with 
one which did not begin till the twentieth or even the thirtieth ysar. If both forms could be 
included in the inquiry, light might be thrown oneach. He felt certain that an independent 
inquiry instituted in this country, and associated with Mr. Fraser, would not fall short of that 
undertaken in America. 


Sir WILLIAM MILLIGAN said he warmly sympathized with the project, but these schemes 
were apt to come to nothing because interest evaporated after a yearortwo. Very few people 
died from otosclerosis, but many died with other lesions in addition to otosclerosis. It would 
be of value if house-surgeons would make a point of reporting cases in which the patients, in 
addition to other lesions, had some form of deafness. A monetary gift, not a large sum, might 
be offered as an additional inducement and a slight recompense for their trouble. The sum 
of £5 might be offered for a report and for a pathological specimen. He did not see why 
a portion of the Norman Gamble Fund and of the fund provided by Lady Dalby should not 
be devoted to this object. He agreed that the inquiry should not be on a very broad basis ; 
a certain number of hospitals, having large numbers of patients, should be selected as likely 
to provide the desirable material. 


Sir JAMES DUNDAS-GRANT said that many years ago, when he first had cases of otosclerosis, 
he had been keenly disappointed that he could do nothing to remedy the deafness due to this 
cause. What he then found did most good in these cases was theadministration of the compound 
decoction of aloes, which amounted to saying that there had been toxins present, and that 
they had to be cleared away. In any case this did more good than continuous inflation. 

With regard to the association with parturition, changes were found by Ducrest in the 
skulls of women who had died in child-bed, and it was pointed out that there were little 
changes in the interior surface of the skull; there seemed to be an association of blood 
changes with bone changes like those of osteomalacia. That made one consider also the 
glands, especially the parathyroid. In a few of his cases there was a diminution of calcium 
content in one to an extraordinary extent. 

With reference to an association with osteo-arthritis, there was a good deal of resemblance: 
between the lesions of the two conditions. He once asked a house-surgeon to see if his osteo- 
arthritis patients were deaf, and he said they were not. However, the speaker himself went 
over them with the tuning-fork, and found that nearly all of them gave Rinné negative. 

He agreed that what was wanted was post-mortem examination of these cases. 

He suggested that the national investigation recommended should be inaugurated by this 
Section. 
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Mr. HERBERT TILLEY said thatgsince the Edinburgh discussion on this subject he had 
been making inquiries at the hospital to which he was attached, and as a result he thought 
help might be given by a well-known biochemist at University College. He felt sure that 
otologists working alone would never discover the cause of otosclerosis. Also in the new 
Royal Ear Hospital, University College, there was an admirable silence chamber, probably 
the best in the world, and he did not doubt that it would be at the disposal of those who 
desired to test their cases under constant conditions. 

There was a good deal to be said for Sir William Milligan’s suggestion that some sort of 
reward should be offered to indirect workers. In his own hospital there would be no 
difficulty in asking all the resident house physicians and surgeons to notify every case of 
deafness in the hospital and in getting the Registrar of the Royal Ear Hospital to collect 
these cases and have them examined by members of the Royal Ear Hospital Staff. Mr. Scott 


had referred to the question of appointing a registrar for the purpose, but he (the speaker) 
thought there should be many registrars from the different centres co-operating in this work. 


Mr. J. F. O'MALLEY said he was anxious to see such a programme carried out. Those 
who had considered the subject had found that the number of cases of otosclerosis was 
greater than they had thought : also that the available range of treatment offered little hope. 
The limitations of the investigation would be considerable, and unless help was forthcoming 
much progress could not be expected. He hoped the idea would be supported by the whole 
section. 


Mr. NORMAN BARNETT said he thought the best material for the inquiry would be obtained 


from Union infirmaries as there the patients did not drift from one hospital to another. 
The surgeon in one well-known infirmary had promised to secure post mortem the 
temporal bones of patients who had suffered from deafness. 


CASES AND SPECIMENS. 
Three Cases of Chronic Suppurative “Otitis Media on the Right 
(i.e., the exposed) Side of Motor Drivers. 


By R. J. Cann, M.B., B.S. (introduced by Mr. T. B. Layton). 


(1) Wm. M., aged 20, garage motor driver. Attended out-patients’ department, 
November, 1925, with right-sided chronic suppurative otitis media. History of 
mastoid operation, 1917. Attended intermittently for several weeks. Appeared 
again December, 1926, with pain right ear and story of giddy attacks, making it 
impossible for him to continue driving. 

December 13, 1926.—Right radical operation. 

February, 1927.—Back at work as motor driver. 

(II) L.S., AGED 28, private chauffeur. Chronic suppurative otitis media right 
side for years. Attended out-patients’, August, 1926, because of several giddy attacks, 
one of which occurred while driving and nearly resulted in an accident. 

August 9, 1926.—Right radical operation. 

November, 1926.—Back at work and well since. 

(III) O.G., AGED 33, L.C.C. ambulance driver. Right ear began to “run” in 1915 
in France. Time-serving man, discharged medically unfit in 1919 for this. Granted 
pension for two years, when this was stopped, as he was told it was cured. Lorry 
driving 1919-1924, when he joined London Fire Brigade (Ambulance Section) as an 

ibulance driver. 

December, 1926.—Pain in right ear, followed by deafness and giddiness. 
Admitted to St. Giles’ Hospital, February 2, 1927, and immediate operation. 
Subsequent operations February 9 and May 23. Returned to duty end of August. 

Fortnight ago had giddy attack while cleaning ambulance and fell out of back 
door. As a result of this he is marked for discharge from the service. 
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It is curious that these three patients should &ll have the complaint on the same 
side, and I have wondered whether there was any connexion between this fact and 
their motor driving. 


Discussion—Mr. NORMAN BARNETT said that few modern cars were not equipped with 
windscreens, and he thought the fact of the right ear being affected was merely a coincidence. 


Mr. T. B. LAYTON said that he did not regard the affection being on the right side in all 
these cases as a coincidence. However much the motor car might develop, so long as it 
continued to be necessary for him to indicate his intended direction by holding out his right 
hand, a driver would always have a portion of window on the right side open to enable him 
to do this, and the wind would get to the right side. He suspected that there must be 
people with deafness of non-suppurative type as a result of cold constantly impinging on 
that side of the head, possibly due to a swelling of the mucous membrane. 


Mr. J. S. FRASER (President) said that a draught was more liable to cause an internal 
ear affection than to cause a lesion of the middle ear. A “cold,” i.e., an acute catarrhal 
rhinitis, sometimes produced middle-ear inflammation. But a cold wind blowing on the ear 
was more likely to cause facial paralysis or nerve deafness. He had had a few patients 
suffering from nerve deafness, even in one case of herpes zoster oticus apparently due to a 
cold wind impinging on one side of the face. With regard to chronic middle-ear suppuration 
that trouble usually began very early in life, and went on possibly unnoticed by the patient. 
It was uncommon for a chronic middle-ear suppuration to begin when the patient reached the 
age at which he could be a motor driver. 


Case of Attic Cholesteatoma with Vertigo : Ossiculectomy: Relief. 
By Sir JAMES DUNDAS-GRANT, K.B.E., M.D. 


A YOUNG MAN who had suffered from suppuration in the ear since childhood, 
was first seen by me on September 15, 1926, complaining of headache and, especially, 
of giddiness; he had been in bed for six weeks with vomiting and vertigo. There was 
a large opening in the attic filled with white cholesteatomatous masses. After 
clearing out and the use of salicylic acid and alcohol, the giddiness disappeared. 
The discharge continued and re-accumulations took place, requiring occasional 
clearance. In May, 1927, I removed the ossicles and from then he was free from 
disturbance and the discharge became very slight. In October he had a recurrence 
of headache, the meatus being blocked by a soft polypus; I removed this and he 
became quite comfortable. The clearance of the polypus seemed so complete that 
I could not find its site of origin. The hearing is better than it was before removal 
of the ossicles. 


Discussion.—Mr. A. R. TWEEDIE said that the large cholesteatomatous mass, described 
as occupying the attic, seemed to indicate the absence of the incus. Was this the case, and 
if so, what ossicles were removed? He noted that the meatus was still filled with 
granulations, and suggested that further operation would now be required. 


Dr. J. KERR LOVE said that ossiculectomy was not suitable in this case. At this stage 
the word “cure” was not applicable. In a case of his own the patient had refused to 
undergo the mastoid operation. From time to time there had been retention of pus in the 
attic. He (the speaker) removed the incus, which was dead, and in doing so he had 
disturbed the stapes, so that the patient had considerable giddiness. Later the malleus was 
removed, and there was no evidence that the mastoid antrum was involved. The previous 
week the patient had left for Morocco, and his ear was quite dry. It was difficult to 
distinguish a case in which only the attic was involved from one in which there was more 
extensive mischief. If other local measures did not succeed, a radical operation ought to be 
performed. 
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Sir JAMES DUNDAS-GRANT replied that a portion of the incus might be present, and 
possibly the head of the malleus, but he removed the remainder of the chain of bones. 
After the removal the patient completely recovered from the vertigo and headache. 
This was exactly the kind of case in which ossiculectomy was called for, as there was a 
mechanical barrier to the escape of the cholesteatomatous formations. The main object in 
making a large opening was to admit air and allow the products to escape. It was best 
to remove the ossicles in the first instance, and if that operation produced the desired effect 
well and good. If not, one should proceed to the radical mastoid operation. 


Squamous-celled Carcinoma of Left External Auditory Meatus. 
By T. B. Jospson, M.D. 


Mrs. F., aged 41. Seen first by Mr. McLaggan for me on August 15,1927. History 
of something obstructing the ear for some months. Pain one week. Meatus blocked 
by masses which looked like polypi, pus and debris. Growth is on posterior wall 
about half an inch from pinna. Portion of growth removed. 

Pathologist’s Report.—‘‘ Squamous-celled carcinoma.”’ 

September 22, 1927.—Radium needle inserted. 

October 27, 1927.—Marked improvement, no pain. Growth about one-quarter 
its original size. 

Discussion.—Sir WILLIAM MILLIGAN said the result achieved was remarkable, though he 
was not sure that there was not a slight recurrence. It was extraordinary how rapidly radium 
could be effective. He asked how Mr. Jobson applied the radium? If by a needle, what 
was the dose? Spicules could be introduced into such a growth and left imbedded. The 
result of the treatment in this case was remarkably different from his own experiences 
in cases of carcinoma of the external ear. 

Mr. H. J. BANKS-DAvis asked whether, in this case, there was any discharge from the 
middle ear, as the outlook was very serious if that was involved. He had shown three 
cases of the kind before the Section, and in all there had been recurrences. 

Dr. T. RITCHIE RODGER said he had had two cases of squamous-celled carcinoma 
of the external ear. Dr. Jobson would be well advised to remove the posterior wall of the 
meatus through a mastoid incision, with the adjacent part of the mastoid process as well. 
He (the speaker) had done that in a case eight years ago, and the patient was still alive. 
After the mastoid exposure he had used radium in the packing. He had at first feared 
atresia of the canal, but three months later the canal was patent, and he had recently 
heard that the patient was well and hearing normal. 

In his second case the condition was further advanced, and the results were not so 
good; the post-meatal cells of the mastoid were invaded, and facial paralysis, with extension 
into the middle ear, took place, and was followed by the death of the patient. In the present 
case there should be a good result from the suggested mastoid exposure, making as wide a 
sweep as possible. If cases of the kind could be seen early by the otologist the prognosis 
need not be a gloomy one. 


Mr. J. D. MCLAGGAN said he had seen this case before radium was applied, and at that 
stage there was a small soft gland below the tip of the mastoid, which might have been 
inflammatory. He could not now palpate that gland, but there seemed to be a slight 
resistance beneath the sterno-mastoid, and it might be well to supplement the radium 
application by an extensive dissection of the neighbouring glands. 


Mr. FORSTER said that in a case of the kind, in a middle-aged woman, he had proceeded 
partly as in Mr. Ritchie Rodger’s case, but his had been a more advanced case, and so he 
had decided to perform a radical mastoid operation, largely to allow freedom for the growth 
if it recurred, and to give the patient longer postponement of the pain. He had followed the 
growth to the tympanic membrane which it had not invaded. Nevertheless, the radical 
Operation was done. There was a recurrence; radium was inserted, without success— 
severe pain had set in and the patient died. He had since seen one or two advanced cases 
in older patients, and he had not attempted operation. Sir William Milligan had suggested 
diathermy in such cases. 
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Dr. W. S. SYME said that the best result he had hadin a case of the kind was one in which 
he had removed the pinna, and extended the incision downwards, clearing out the region 
below the ear. 


Dr. JOBSON (in reply) said that he had not previously seen a case in which the disease was 
strictly confined to the meatus. The lesion was half an inch from the outside of the 
canal. He felt much indebted to Mr. McLaggan as he had made a very quick diagnosis. 
At first the condition had seemed like chronic suppurative otitis media with cholesteatoma, 
followed by blocking of the external auditory meatus. It was suspiciously hard, 

He had heard of a similar condition diagnosed by a London surgeon as furunculosis, and 
treated as such for some months. Afterwards, when it was found to be malignant, operation 
was performed. The growth was found to have spread to the dura, and the patient died. 

Early diagnosis in these cases was of the utmost importance. 

The dose of radium used was 30 mgm. of emanation, applied for six hours ; the application 
was carried out at the Radium Institute, and a special needle was made for the case, so that 
it could be thoroughly buried in the growth. For three weeks after the radium application there 
was a discharge from the ear, and pain, but during the last ten days there had been neither 
discharge nor pain. The thickening of the gland might have been due to septic absorption ; 
he could not feel any tender enlargement there now. The effect of the radium had been 
magical. A week ago there had been a tumour the size of a pea, and now there was only a 
little excrescence from the posterior wall. Further treatment would be given. 


DEMONSTRATION. 
Dr. GOALWIN (New York) showed a series of Skiagrams of the Petrous Bone. 


Mr. H. V. FosTeER said he understood that examinations of the petrous pyramid had been 
recently made by the Stenhuis method in cases of Gradenigo’s syndrome; changes at th: 
apex of the petrous had also been demonstrated. 


Mr. J. S. FRASER (President) said that a method recently used in Edinburgh for X-raying 
the sphenoidal sinus had given good results as regards the petrous bone and labyrinths. The 
patient Jay on his back with his head extended over the end of the table. The X-ray tube 
was placed over the chin, and the plate beneath the vertex. This method enabled one to see 
the septum nasi, the sphenoidal sinuses, the petrous temporal bones, the mastoid processes. 
the foramen magnum and odontoid process. In a good plate one could pick out the details o! 
both labyrinths and see the erosion of the petrous bone in a case of tumour of the eighth 
nerve. He recommended this method not only for investigations in cases of suspected 
sphenoidal sinus suppuration, but also for getting a good picture of both petrous bones. 


THE Meeting of the Section of Otology for May, 1927, was held at the Northi- 
Eastern Fever Hospital (by permission of the Metropolitan Asylums Board). 

The following demonstrations were given in the wards and laboratories ;—- 

Dr. J. C. Blake: “The Schultze-Charlton Reaction in the Diagnosis of Scarlet 
Fever, and the Schick Test for Susceptibility to Diphtheria.””’ Dr. F. Asker: ‘‘ The 
Dick Test for Susceptibility to Scarlet Fever.” Dr. Elsie J. Mann: “ Radiography 
of the Mastoid in Children.” Dr. Nancy G. Howell: “Treatment by Ultra-Violet 
Light, with special reference to Ear Disease.’ Dr. A. J. Mair: “ Diphtheria and 
Diphtheroid Organisms from the External Auditory Meatus.” 
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The treatment by heliotherapy of children suffering from running ears during 
scarlet fever was demonstrated in the grounds of the hospital. 





Treatment by heliotherapy. 


The following cases were shown : 


Three Cases Illustrating Indications for Wilde's Incision. 


M. E., AGED 4, admitted to the Western Fever Hospital with mild attack 
of scarlet fever on January 4, 1927. 

January 8, 1927: Pain left ear; temperature, 100° F.; slight redness of drum- 
head; no bulging. January 9, 1927: Slight double adenitis. January 10, 1927: Left 
drum-head bulging ; left paracentesis ; blood-stained purulent discharge ; right drum- 
head normal. 

February 14, 1927: Slight redness behind left pinna; auricle misplaced. 
February 16, 1927: left Wilde’s incision; base bone felt. February 17, 1927, to 
March 21, 1927: Double cervical adenitis ; slight left otorrhcea and discharge from 
wound. March 23, 1927: Wound swollen to-day; scraped. March 29, 1927: 
Sinus discharging. April 9, 1927: Left ear dry ; small perforation; wound healed. 

The general rule in such cases is to do the mastoid operation if (a) the 
temperature has not subsided in two days, (b) the wound has not healed in 
two weeks, or (c) the ear is not dry in two months. 

J. R., aged 37%, admitted to the North-Eastern Fever Hospital on April 19, 1927, 
late case of scarlet fever of septic type. Left otorrhcea on admission, cervical glands, 
very severely ulcerated throat. April 20, 1927: cedema above ear and tenderness 
over mastoid. Wilde’s incision, no pus. April 23, 1927: Swelling around wound. 
Question of anzsthetic discussed and decided against because of condition of throat. 
Elevator put under periosteum in a forward position, pus found, tube inserted. 

Subsequent History.—Mastoid operation, June 10, 1927. 
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June 22, 1927.—Discharged from hospital. Large perforation in drum-head ; 
moist mucous membrane, but no ear discharge. 

M. M., aged 3, admitted March 23, 1927, to the North-Eastern Fever Hospital ; 
rhinorrhoea, Klebs-Léffier bacillus, right otorrhcea on admission. April 15, 1927: 
Swelling behind right ear before rise of temperature to 99-6° F. Wilde’s incision, 
freezing, no pus, bone felt rough. 

N.B.—This case being one of nasal discharge with Klebs-Léftler bacillus does 
not provide the typical indication in diphtheria. This is afforded by cases of faucial 
diphtheria during the first twenty-one days of the disease. 

Subsequent History—May 7: Mastoid operation. June 9: Wound and drum- 
head treated. 


Necrosis of Meatal Wall following Mastoid Operation during 
Scarlet Fever. 


D. B., AGED 5. January 5, 1927, admitted with moderately severe attack of 
scarlet fever to Grove Hospital. 

On admission: Right otorrhcea and tenderness over right mastoid. January 6, 
1927: Swelling. Wilde’s incision. January 7, 1927: Facial paralysis ; operation, 
mastoid opened, pus found. February 10, 1927: Small sequestrum removed; since 
then we have been waiting for the sequestrum of the post-meatal wall to separate. 
Facial paralysis well. April 20, 1927: Some sequestra removed; others remain for 
removal, for which an anesthetic will be necessary. 


[Dr. DAN MCKENZIE (President) moved a vote of thanks to the Board and to Dr. 
Frederick Thompson, the Senior Medical Officer to the Fever Hospital Service and 
Superintendent of the Hospital, for their courtesy in allowing the meeting to be held, 
and to the various medical officers for the time and trouble that they had taken in 
preparing and giving the demonstrations. | 
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[December 12, 1927.) 


The Danger Instincts. 
By Wing-Commander T. S. Rippon, R.A.F.M.S. 


ABSTRACT.—(I) Theory :—Rivers’ theory of the “danger instincts” is a key to the 
problem of moral and prevention of war neuroses. 

(II) Causes of War Neuroses :—These are believed to be largely mental, e.g., conflict 
between the instinct of self-preservation and the sense of duty. 

(ITI) Instinct of Self-Preservation :—This subject presents difficulties, because people 
react in so many different ways; a man may be impelled to run away, or to become 
aggressive or even motionless when in danger. 

(IV) Importance :—The importance of knowing all the reactions of the normal man to 
danger is, first—the need to know the normal before considering the abnormal states ; seecond— 
the chemical warfare of the future will involve increased emotional stress; third—in such 
war, there will be an additional strain of inactivity during a gas attack. 

(V) The Danger Instincts as described by Rivers :—Reaction by flight. Aggression. 
Manipulative activity. Immobility and collapse. Emotional states associated with reactions. 
Conflict between different tendencies the reason for collapse when in danger. 

(VI) Evidence supporting Rivers’ Theories :—Relative severity of war neurosis in pilots, 
observers, balloon officers, Army officers and submarine crews. Investigation on reactions of 
pilots to danger and fear. 

(VII) Rivers’ Theory applied to Moral (Mental Hygiene) :—Knowledge of normal 
reactions to danger enables the medical officer to help to maintain moral by :—(a) Preparing 
the mind to meet danger. Explaining that fear is a natural emotion under certain circumstances. 
Need for self-control but not shame. (b) Prevention of repression. (c) Counter-suggestion 
and panic. 

(VIII) Concluding Statement on Cowardice :—Difficulty in distinguishing cowardice from 
neurosis. Definition suggested. Medical tests. 


INTRODUCTION.—Theories on the important subject of ‘ Danger Instincts ” are 
many, but the late W. H. R. Rivers has given us a concept which works, agrees with 
experience, and is easy to understand without previous knowledge of psychology. 

The nervous disorders of war are believed to be due almost entirely to a 
disturbance of the instincts of self-preservation, especially the group which protects 
uslfrom danger.’ (10 


\“ The great instinctive force with whose actions we are particularly concerned in the causation of the 
war neurosis is the instinct of self-preservation.”—Bernard Hart, M.D., Physician, Mental Diseases, 
University College Hospital. Report of War Office Committee of Enquiry on Shell-Shock, p.77. See 
also MacUurdy, p. 279, Problems of Dynamic Psychology (Cambridge Press, 1923). “The desire for 
personal safety came into inevitable conflict with duty to the Army and the State." 
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In the unconscious mind of the soldier two great forces are striving for mastery— 
self-preservation, which impels him to remove himself from danger, and the group of 
forces compounded of duty, discipline and so forth.’ 

The object of military training is so to magnify the latter group that the result 
of the strife is an overwhelming victory for duty.’ 

Under certain conditions, usually by an attenuation of the “duty” force, the two 
opponents become more equal, causing intense mental conflict, which, unless solved 
by the soldier being evacuated with a wound, or by capture, usually results in 
development of a psychoneurosis.® 

It is proposed to deal here not with symptoms of nervous disorders, but with the 
normal reaction to danger of the healthy man. 

Flying offered exceptional opportunities for studying this problem, which we 
investigated under the guidance of Dr. Rivers for several years, with the object of 
selecting suitable individuals for military flying and of preventing nervous disorders. 

The subject is difficult, because in man, as Dr. Rivers pointed out, all the 
tendencies found in the animal kingdom seem to be present. Man may flee, become 
aggressive, or adopt some other form of serviceable activity when exposed to danger, 
and in some cases may even react by immobility.’ 

The reasons for presenting this subject are, first, that in the next war the element 
of danger will be more intense than in the last, as chemical warfare in conjunction 
with aircraft will probably be the method of attack, and second, that in addition to 
the extreme emotional disturbance caused by gas, the physical and mental exhaustion 
caused by prolonged wearing of a mask and the fear of suffocation, there will be the 
almost intolerable factor of inactivity.° Moreover, in modern warfare, it is difficult 
by training adequately to prepare troops to face such dangers as intensive artillery 
fire and gas. 

Not only shall we have to advise on the maintenance of moral in the Navy, 
Army and Air Force, but we shall also be asked how to deal with the possibility of 
panic in the civilian population. 

We should therefore have some clear plan for ensuring the anticipated danger, 
and it is believed that the key to the problem is provided in Rivers’ theory of the 
danger instincts and the normal reaction of man. 

If we study the instinct of self-preservation, we find a group of instinctive 
reactions which serve to protect us from danger, each reaction having its 
appropriate emotional response (flight with fear, aggression with anger, etc-). 

Rivers’ theory that in danger the normal man’s reaction is by some manipulative 
activity to get himself out of that situation,’ is of supreme importance, because it 
not only explains such facts as the relative frequency of neuroses in observers and 
balloon officers as opposed to pilots, but helps us to prevent the disease. 

When we consider whether fear in the presence of danger is normal or abnormal, 
and whether the individual can control his actions or not, we find that Rivers, by 
describing the normal, has made our problem much easier. 

THE DANGER INSTINCTS: Rivers classifies the instincts under three main 
heads :— 

(1) Self-preservation. 
(2) Sex (continuance of the race). 
(3) Herd or group instincts. 
land 2 Theory of opposing forces and mental conflict expounded by Dr. Hart in his evidence before 
Committee of Enquiry on Shell-Shock, pp. 77 and 78. 
3 Bernard Hart, p. 78. Report of Committee of Enquiry on Shell-Shock. 
4“ Instinct and the Unconscious,’’ by W. H. R. Rivers, M.D., F.R.S. (Camb. Univ. Press, 1918). 
5‘* A state of inaction under fire acted perniciously on the nerves of the men in trenches, or troops 
massed together awaiting orders to attack.’?’ Summary of Findings of the Committee on the nature of 


Shell-Shock, p. 98. 
6 “Instinct and the Unconscious,’’ W. H. R. Rivers.. 
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Instincts of self-preservation are concerned with the welfare of the individual, and 
may be subdivided into: (a) Nutrition ; (b) protection from danger. 

In this paper it is proposed to consider only the reactions connected with the latter. 

Protection from Danger.—Rivers describes five chief reactions to danger noticed both 
in animals and in man: Flight, aggression, manipulative activity, immobility, collapse. 

Flight.—This is probably the earliest and most deeply seated of the various 
reactions of animals to danger. 

Aggression.—This is the opposite of flight. 

Manipulative Activity.—This reaction is of great importance. Dr. Rivers believed 
it to be the normal reaction of the healthy man. 

“In the presence of danger, man, in the vast majority of cases, neither flies or 
adopts an aggressive attitude, but responds by a special kind of activity, often of a 
highly complex kind, by which the danger may be avoided. The hunter has to 
discharge his weapon: the driver of a car, or the pilot of an aeroplane, in danger of 
collision, has to perform complex movements whereby the danger is avoided.” 

MacCurdy challenges the statement that manipulative activity is an instinctive 
reaction. He says it is evident that self-preservation motivates manipulative activity. 
But the activity is acquired.’ 

It is, of course, obvious that the complex movements required to fly an aeroplane 
or fire a gun are acquired, but Rivers’ idea (as I understand it) was that we have 
inherited, possibly from our arboreal ancestors, an imperative urge or tendency to 
manipulative activity of some kind when in danger and that this is normal to us at 
our present development. 

If we admit that there is an urge to do some manipulative action when in danger 
it seems immaterial whether we take the view of Rivers or of MacCurdy, for we all 
know the discomfort and apprehension, e.g., as passenger in a motor car compelled to 
inactivity during the emergencies which arise. 

Immobility—This reaction differs from the previous ones in that it involves 
complete cessation of movement. Its object is concealment from the threatening 
danger. It occurs commonly in those animals having protective pigment cells which 
enable them to blend with the local background or soil.’ 

Collapse.—The last form of reaction to danger found in man is collapse. This is 
usually accompanied by tremors or irregular movements wholly depriving the reaction 
of serviceable character.® 

Associated Emotions.—Rivers then considered how far it was possible to connect 
the above reactions with definite states of consciousness. 


1 The Theories of Rivers (Ch. xvii, Dynamic Problems of Psychology), Camb. Univ. Press, 1923. 

2 MacDougall (‘* Social Psychology,” p. 53) states: ‘‘In most animals instinctive flight is followed by 
equally instinctive concealment as soon as cover is reached, and in primitive man the instinct had no 
doubt the double tendency. As soon as the little child can run, his fear expresses itself in concealment 
following on flight; and the many adult persons who seek refuge from the strange noises of dark nights 
or from a thunderstorm, by covering their heads with the bedclothes, and who find a quite irrational 
comfort in so doing, illustrate the persistence of this tendency.”’ 

“It is, perhaps, in the opposed characters of these two tendencies, both of which are bound up with 
the emotion of o=dy that we may find an explanation of the great variety of, and variability of, the 
symptoms of fear.” 

“The sudden stopping of heart-beat and respirations, and the paralysis of movement in which it 
sometimes finds expression, are due to the impulse of concealment; the hurried respiration and pulse, 
and the frantic bodily efforts by which it is more commonly expressed, are due to the impulse to flight.” 

3“ Instinct and the Unconscious,” p. 56: “ There is evidence that collapse and tremor occur especial] 
when there is frustration of an instinctive reaction. Thus Brehm describes a motionless state, wit 
staring eyes, in seals which have been surprised in their favourite place of repose and cut off from their 
‘usual access to the sea.’’ 

“ Again, as an example in man, Mosso observed collapse with violent tremor in a youthful brigand 
condemned to summary execution. Emitting a shrill cry, the boy turned to flee, and rushing against a 
wall, writhed and scratched against it as if trying to force a way through. Baffled in his attempt to 
escape, he at last sank to the ground like a log and trembled as Mosso had never seen another tremble- 
as though the muscles had been turned to a jelly and shaken in all directions.”’ 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


16 Rippon: The Danger Instincts 


Flight and Fear.—The instinctive reaction of flight is usually accompanied by 
fear; this is specially pronounced when there is obstruction to the flight. 

Aggression and Anger.—The reaction to danger by aggression is definitely 
accompanied with anger. 

Manipulative Activity and Absence of Effect.—Manipulative activity in response 
to danger is, or may be, wholly free from fear, or from any emotion except perhaps 
excitement. 

“A man, in the presence of danger, will carry out with the utmost coolness, and 
often with a degree of skill surpassing that which he usually shows, the measures 
necessary for the aversion of his danger or his escape from it.” 

“In such a case there is complete suppression of the emotion of fear which the 
danger might be expected to produce, and this suppression is nearly always accom- 
panied by suppression of pain, so that an injury derived from the dangerous object, 
or from any other source, is not perceived.” 

MacCurdy criticizes the statement that fear is suppressed, thus: “The absence 
of pain is a phenomenon of attention.” “The individual is thinking solely of how 
he shall meet the emergency . . . when a man does not feel a nail in his shoe as 
he runs to catch a train, he has not suppressed the pain, he simply does not think 
of it.” 

Immobility and Suppression of Fear and Pain.—Reaction to danger by immo- 
bility is associated with absence of fear and pain. Concealment by immobility 
unless complete would be of little use to an animal. If pain or fear were felt it 
would mar the success of the reaction; they are consequently suppressed. 

The following experience, told me by a hunter, illustrates this reaction: “I had 
been out hunting,” he said, “for several days, when on entering a small clearing in 
a forest, I came face to face with an enormous bull moose. I stopped instantly, as 
if hypnotized, unable to move a muscle. Suddenly the animal turned and fied; 
then I regained my senses and fired.” 

Collapse and Terror—Collapse is accompanied by the excess of fear we call 
terror. Interference with flight or other serviceable activity is one of the most 
important determinants for this reaction. 

Rivers considered that in this obstruction to normal instinctive reactions to 
avoid danger, we have a satisfactory explanation of the excess of emotion character- 
izing it. He believed that the conflict of different instinctive modes of reaction with 
their subsequent failure would furnish an alternative explanation. 

“In most animals there is a special disposition towards some one of the various 
forms of reaction to danger, so that there is little room for conflict between opposing 


tendencies.” ... “Conflict leading to collapse only occurs when the tendency 
proper to react is obstructed.” ... ‘In man, on the other hand, all the different 
tendencies found throughout the animal kingdom seem to be present.” ... © Man 


may flee, become aggressive, or adopt some other form of serviceable activity in the 
presence of danger, and there is reason to believe that he may show the reaction of 
immobility.” ... ‘The conflict between tendencies in these different directions is 
probably a definite reason for his liability to collapse, or other non-serviceable states, 
such as trembling in the face of danger.” . . . ‘This is the penalty man has to pay 
for the pliancy of his danger instincts, for their failure to become systematized or 
fixed in any one direction.” 

Evidence in Support of Rivers’ Theories—It is not possible here to give all the 
arguments advanced by Rivers in his excellent book ‘ Instinct and the Unconscious.” 
But, as certain of his theories have been challenged, I wish to offer, in confirmation, 
some observations I have made personally. 


1 See Cannon (‘‘ Bodily Changes in Pain, Hunger, Fear and Rage,” p. 188), Appleton and Co., 1920 
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Relative Severity of Nervous Disorders in Pilots, Observers, etc.—-In his evidence 
before the Committee on Shell-shock, Rivers (who was then consulting psycho- 
logist to the R.A.F. Hospital at Hampstead) stated that whilst pilots frequently had 
severe concussion, yet such psychoneurosis as they had was almost trivial compared 
with cases in the Army. Observers had definitely severer'symptoms than the pilots, 
and in the balloon section were the most severe cases he had ever seen.! My own 
observations on officers sent back from France, suffering from stress, confirm this 
statement. The explanation offered is that, in danger, the whole mind of the pilot 
is taken up with controlling the aeroplane and so on. The observer is not occupied 
to the same extent, whilst the balloon officer sits inactive in the middle of the target. 
Army officers have long periods of inactivity under shell-fire, which explains the 
severity of their symptoms. 

Relative Frequency of Nervous Disorders in Submarine Crews:—Commander 
Holbrook, V.C., R.N., informed the Shell-shock Committee that in his command he 
never had a case of shell-shock, i.e., nervous breakdown.? From inquiry I find that 
in submarines the personnel were reduced to a minimum so that every man should 
have something to do. 

There appears to be conclusive evidence that inaction in the presence of danger 
is one of the most important causes of nervous disorder. 

Sensations of War Pilots; reaction to danger in the air.—The following 
experiences were related in 1918 by pilots who had been on active service in France, 
in answer to the question ““ When you have ‘wind up,’ what are your exact feelings?” 

Statement No. 1.— When an engine fails, experience has taught one to look 
immediately for a field. Although I feel naturally nervous, my mind is so occupied 
with trying the various gadgets that there is little or no time for any visualization of 
what a crash may mean.”...° When‘ Archied’ or attacked in the air, the suddenness of 
it brought on a kind of cold sweat and momentary paralysis, but the urgent need for 
action soon restored me to a normal state, and aroused a state of resentment, 
immediately followed by aggressiveness and a natural thirst for revenge.” 

This illustrates conflict between different tendencies causing “ momentary 
paralysis’’; then comes the reaction by manipulation associated with an aggressive 
attitude—" thirst for revenge.” 

Statement No. 2.—‘‘ Whilst being shelled by anti-aircraft in France my sensations 
were as follows: Unable to do anything. Paralysed. All I could do was watch the 
shells bursting. Then I got hit, and a piece hit the aileron, and I woke up. I then 
acted and got out of the road. I stunted the machine vigorously, chased after the 
formation, and then felt happy. A few minutes before I was actually in danger 
myself I saw a patrol of five ‘Camels’ being shelled, and I began to get the ‘ wind up.’ 
I wanted to get away, but decided to see it through because of what other people 
would say; then I got into it.” 

This case illustrates (1) conflict, (2) reaction by manipulation with absence of 
fear, (8) the opposition of self-preservation and “ what other people would say.” 

Statement No. 3.—‘In May last I was ferrying over the Channel, and one day 
I happened to bring back (or attempt to bring) a time-expired machine from France 
to England. In taking-off I did not think to check my compass. The Channel was 
very foggy, and in normal conditions the crossing is usually effected in twenty to 
twenty-five minutes. After flying for just over an hour, and seeing no sight of land, 
my first feeling of ‘wind up’ occurred, which is best described as being paralysing. 
I throttled down and came within 10 ft. of the water. Relatively speaking, the 
weather was fairly clear, and still there was no sight of land. My next instinct was 


| Report of War Office Committee on Shell-shock, p.56. 
2Id., p. 18. 
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to look for a boat. I spent about five minutes in this occupation, and none being in 
sight’ I experienced a feeling of intense panic or utter madness, blaspheming one 
second, appealing to the Divinity the next. It is hard to gauge how long this lasted, 
but I came to my senses, as near as I can say about 10 minutes later, and realized 
the only way to save myself was to keep my head. I immediately flew up above 
the fog and clouds, and the time being 12 noon (at which the sun is approximately 
due south), I found I had been travelling S.W. instead of N.W. I flew until my 
petrol gave out, and came down through the clouds. I had just made the coast-line 
north of Staples, and the fields being very small, and as my judgment was almost 
gone, I crashed.” 

The next case illustrates Rivers’ statement that obstruction to the normal 
instinctive reaction causes a tendency to collapse associated with excess of fear 
(terror).” 

Statement No 4.—‘‘I was leading my flight back from a patrol and flying direct 
towards the setting sun so that I had to look downwards and backwards to see my 
way. Suddenly there was a terrific crash and the machine fell, out of control. I 
had collided with a Bristol Fighter flown by a pilot on his first flight in France. 
I tried the controls and they were useless. I turned off the petrol to prevent the 
machine catching fire, and leaned over the side to avoid being struck by the machine 
gun when the crash came. I felt no fear, but rather a feeling of detachment; I 
recalled all the events of my life, and thought that after all I had had a good time. 
All this seemed to me to take a long time.” 

This pilot spun about 6,000 feet and crashed, suffering severe injuries to the legs, 
but no concussion. 

This case illustrates Rivers’ statement that the suppression of fear may be so 
well established that the emotion is absent even when death or violent injury is 
inevitable. 

Application of Rivers’ Theory to problem of Moral:—I conclude by referring 
to the statement, that Rivers has given us a key to the problem of moral and the 
prevention of war neurosis. The key is the knowledge of the normal behaviour and 
reactions of man when in the presence of danger; once the door to the problem is 
opened our way is clear. 

Mental Hygiene and Moral.—The first point is the urgent need to avoid the 
demoralizing effect of inactivity during danger. The men must have something to 
occupy their minds, and some manipulative work to do. Secondly, having grasped 
the normal reaction of his men to danger the regimental or squadron medical officer 
can greatly assist in maintaining moral by “mental hygiene.” He can explain to 
officers about to face danger, that under certain conditions fear is natural, and is not 
a matter for shame. They need not think that to be afraid is to be a coward. The 
mind is thus prepared in advance, stress is reduced, because fear of being thought a 
coward is removed, and there is less mental shock when the danger arrives.® 


1 The pilot obviously refers to the boat. The italics are for the purpose of drawing attention to 
footnote 2 (‘‘ frustrated reaction ”) and not to emphasize his lack of grammar! 

2 Rivers states :—‘‘ It is when some line of action is still possible, but this action is recognized to be 
fruitless and in vain, that fear, often in the acute form of terror, is likely to supervene.’’ (Appendix VI, 
242, ‘* Instinct and the Unconscions.’’) 

8 Report of War Office Committee on Shell-shock, p. 76. Captain Hotblack said that he believed very 
strongly that the man who has never thought about fear, or been told anything about fear is much more 
likely to lose control and to panic than the man whose mind has been trained to expect to be afraid. He 
thought that to a certain extent training taught the man to avoid the idea of fear, and he thought you 
were much safer by training the man to expect to be afraid, and impress upon him that when the emergency 
comes it is up to him to struggle for his self-control. That is what he called preparing the mind. The 
man who goes out and thinks it will be rather a good joke, is overwhelmed by the horror of it and 
gives way. 
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Another valuable method of preventing mental disorders is to encourage free 
discussion of unpleasant and terrifying experiences and to avoid the “ bottling-up” 
or repression of such incidents.’ 

Many young, highly-strung officers with high ideals of bravery, after a dangerous 
episode with moments of intense fear, deliberately conceal their emotions for fear of 
losing prestige. 

Counter-suggestion and Panic*.—Panic is infectious, and it might be opposed 
by mass counter-suggestion. The idea might be implanted that, whilst fear is 
normal, only a neurotic or a degenerate will lose his self-control and run away. 
Such persons should, of course, be isolated immediately. 

Moral, Civilian Population and Chemical Warfare-—Alarming pictures have 
been drawn of the terror and panic likely to occur in London in an air attack 
with gas. I believe these to be exaggerations, and that the civilian population 
would face such a danger with the same fortitude as they faced the air raids of the 
last war. My opinion, arising out of the experiences of the last war, is that the 
public should know what they may expect, for fear of the unknown is very 
disturbing. The authorities should not only broadcast detailed instructions as to 
protectives measures, but should also endeavour to keep the public occupied during 
the danger period. 

Cowardice.—This is a difficult subject, but as I have mentioned it so many times 
I must attempt to define it. 

The definition in the “Manual of Air Force Law’’® enables us to say that the 
term cowardice should be restricted to a voluntary attitude taken up by an 
individual in the face of danger when he decides to place his own safety before his 
duty to his country, or to his fellow-soldiers.* 

Cowardice and Nervous Breakdown or Shell-Shock.—A neurosis, on the other 
hand, is a state in which the soldier is struggling to do his duty, but as the result of 
a mental conflict between the instinct of self-preservation and the altruistic or duty 
sentiment,° suffers from an impairment of voluntary control,® which may interfere 
with his ability to do some definite duty. 

Another difference is that in a neurosis the emotion of fear may be experienced 
when there is no actual danger, e.g., the various phobias’; and lastly, the symptoms 
of fear —tremors, sweating, tachycardia—persist, or are revived on slight emotional 
stimulation. ” 

During the War it was found difficult to distinguish between cowardice and 
shell-shock,” for in cases of war neurosis it becomes necessary to decide whether 


| See p. 247, ‘* Instinct and the Unconscious " (Rivers) ; also Mitchell, ‘‘ The Psychology of Medicine,” 
p. 47 (Methuen, 1921); and Ernest Jones, ‘‘ Treatment of the Neuroses,”’ p. 207 (Baillitre, Tindall and 
Cox, 1920). 


2 Panic. (Definition). ‘‘The essence of Panic is the collective intensification of the instinctive 
exc ite ment... the princ we. of primitive eben ced is the explanation.’’ 
‘Ina crowd, fear is perce ived by others, and this perception intensifies the fear directly excited by 


the danger.’ * MacDoug yall, ‘* The —. Mind,” p. 24, Camb. Univ. Press, 1927. 

3‘*Manual of Air Force Law,” p. 164.‘ From an unsoldierlike re szard for his personal safety fails in 
respect of a definite and feasible duty imposed on him by some order or regulation, the well-understood 
custom of the service, or the obvious necessity of the position in which he is : placed. rs 
| Report of War Office Committee of Enquiry on Shell-shock, p. 139. Evidence by Dr. Farquhar 

suzzard, 

»Id.,p. 77. Evidence by Dr. Bernard Hart. 

Id., p.1389. Evidence by Professor Roussy. 
7 ag 4 Jones, ‘‘ War Shock and Freud’s Theory,” Proc. Roy. Soc. Med., 1918 (Sec. Psych.), xi, p 21. 
8 Dr. Johnson (Shell-shock Committee, p. 139). 

9 War ra ice Committee on Shell-shock (Recommendations), p. 192. ‘‘In many cases it is extremely 
difficult to distinguish cowardice from neurosis since in both fear is the chief causal agent’”’ ; and p. 139, 
Dr. Mapother, “ F rankly, I am not prepared to make a decision between cowardice and shell- chook. 
Cowardice I take to mean action under the influence of fear, and the ordinary type of shell-shock was, to 
my mind, persistent and chronic fear.’’ 
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the individual had, or had not, crossed the indefinite line dividing normal emotional 
states from neuroses with impairment of volitional control.’ 

It is recommended that medical officers should, when examining men charged 
with cowardice, first apply the usual tests for nervous instability, i.e., blood-pressure, 
pulse-rate, reflexes, tremor, and the response of the pulse whilst sustaining 40 mm. 
of mercury by holding the breath. 

Secondly, they should observe the outward signs of neurosis—sweating, flushing, 
starting at sudden noises, dilated pupils, etc. 

If the man has been struggling to do his duty, there has been a mental conflict ; 
the physical signs of nervous instability should then be found. 

If, however, he decided to consider his personal safety, with no regard for duty 
or his fellow-soldiers, then there has been no conflict ; no nervous instability should 
be found, and the case can go to the court-martial for its final decision with 
a medical report of no medical disability. 


Discussion.—Admiral GASKELL (President) said that two important practical points for 
consideration were those of mental hygiene and cowardice. Wing-Commander Rippon 
had spoken all too briefly of mental hygiene. To prepare adequately it was essential that 
the medical officers should thoroughly understand how to improve the mental health of the 
troops so that the “ duty and discipline’ sense might outweigh the self-preservation sense 
in the presence of danger. 

It was very difficult to define cowardice, but culpable cowardice, involving the death- 
penalty, was certainly a serious subject, and should be thoroughly discussed by experts in 
mental diseases. 


Surgeon Rear-Admiral MEAGHER said that cowardice was not defined in the War Office 
Committee’s Report on Shell-shock, because cowardice, in its military sense was rather a 
negation of correct action, the failure of an individual in possession of self-control to face a 
dangerous situation. By his version of the word “panic” the lecturer had showed 
that he was a disciple of Freud, as he had somewhat stressed Pan’s sexual activities rather 
than the usual explanation, that Pan being a god possessed of the power of imbuing fear, 
was successfully invoked, so that the hostile army, being panic stricken, incontinently fled. 
The late Dr. Rivers had been a much appreciated witness before the Shell-shock Committee, 
both on account of his psychological knowledge and because of his high reputation for 
successfully treating cases of war neurosis, and he had expounded his theories as the lecturer 
had done. He (the speaker) however, could not agree that the reactions to danger 
enumerated were due to instinct. The instinctive reaction to danger was to withdraw, but 
the use of reason and of experience accounted for other actions. 

It was important that medical officers should have a sound psychological knowledge of 
the nature of fear and its manifestations. 

The presence of certain symptoms possibly indicated that an individual was suffering from 
neurosis, but the absence of those symptoms was not to be taken as the lecturer implied, that 
no abnormal mental state might be present. While officers might be enlightened as to fear, 
it would be of doubtful value to extend such instruction to the rank and file. The suggestion 
might be harmful, as was the case with certain troops specially instructed so as to prevent 
shell-shock. 

The lecturer merited congratulating on his choice of subject and his treatment of it. 


Major W. STRELLEY MARTIN said that he wished to emphasize *Wing-Commander 
Rippon’s point as to the importance of the regimental medical officer in preventing war 
neuroses, and the advantages likely to follow from the instruction of medical officers 
in psychology. 

He had known several instances in which experienced regimental medical officers had 
coped with cases of incipient N.Y.D. nerves and expressed the belief that in less competent 
hands these men would have been evacuated from the line as cases of N.Y.D. nerves. 
Such cases, once started on their way to the base, were difficult to stop, and each medical 


1 Professor Roussy, p. 139. 
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officer through whose hands they passed added weight, as it were, to the apparent genuineness 
of the conditions. These men would probably not have rejoined their units for several 
months. 

Cases of so-called shell-shock were remarkably few in a good unit, and that meant, among 
other things, a unit with a good and experienced medical officer. The proper place to stop 
these cases was in the line and in his opinion the large majority of such cases were 
preventable if tackled in the right way and in the right place, which was when the man was 
with his unit. 


Dr. MILLAIS CULPIN said that Commander Rippon had dealt with the danger instinct in 
the mass, whereas his (the speaker’s) work had dealt with the individual. This work con- 
firmed the view of Dr. Rivers, that the conflict took place in the unconscious. There was @ 
definite type of shell-shocked man who declared—truly, he (Dr. Culpin) believed—that he 
had never felt fear until the onset of his psychoneurosis; such a man might carry on for 
a long time, but his crash, when it came, would be a bad one. Dr. Rivers’ teaching 
about suppression of emotional experience was confirmed by his (the speaker’s) investiga- 
tion as recently as this year. When examining men with war experience he found that 
those who could speak freely of emotional episodes showed no psychoneurotic symptoms, 
whilst a reluctance to speak of them was associated with such symptoms. The view 
that the diagnosis between a neurosis and cowardice could be made on physical signs 
was fallacious. A severe psychoneurosis could exist in the total absence of physical signs, 
though the presence of such signs might be regarded as confirmatory. 


Surgeon Rear-Admiral Sir PERCY BASSETT-SMITH said he wondered whether in all these 
abnormal conditions, causing the feeling of fear, there was not a very marked cumulative 
effect. Neurasthenia was only too common under war conditions once the novelty of the 
experiences had worn off, and was due to “the cumulative action of constant strain without 
adequate relieving circumstances.” 

Did not the success of active manipulation depend upon the education of the subject ? 


Fleet Surgeon W. E. Home said that failures and shell-shock cases would not occur 
so often in regiments in which the officers had taught the men to concentrate on the 
work expected of them, and to think of their neighbours rather than of themselves: 

‘*Remembering always that duty is heavier than a mountain (and so to be much regarded), while 


death is lighter than a feather (and so to be despised)’’—From the Japanese Emperor's Rescript to 
his Troops, February 10, 1924. 


Wing-Commander RIPPON (in reply) said that the valuable statements and criticisms 
made by the President and other speakers showed that the Members realized the important 
part to be played in future wars by the individual medical officers in assisting to maintain 
moral, 


























Section of Opbtbalmology. 
President—Mr. Ernest CuaRKE, C.V.O., F.R.C.S. 


[November 11, 1927. | 
CASES. 
A Congenital Dislocation of Both Lenses, treated by Iridotomy. 
By A. C. Hupson, F.R.C.S. . | 


I THOUGHT this case worth exhibiting, as one does not often get the opportunity 
of performing iridotomy for dislocation of the lens. Only cases in which the lens is 
dislocated upwards to a considerable extent are suitable for the procedure. In this 
patient the result has been very good, as vision is § in each eye, with correction for 
the aphakic part of the pupil. When there is only slight dislocation upwards, 
iridotomy is not likely to be sufficient. I have had several such cases. I use two needles. 
One needle has been specially made bent so that it can be inserted from the inner 
side, at the limbus, and made to transfix the lens. Having transfixed the lens from 
the inner side with the bent needle, I put in another needle from the outer side, and 
make the two needles work one against the other. In that way it is possible to 
break up the lens satisfactorily. 

Mr. J. F. CUNNINGHAM said he had performed, not iridotomy, but a small central 
iridectomy, for Coppock cataract, two or three times. He inserted the needles on the 
outer side, as Mr. Mayou suggested. Mr. Hudson saw with him in 1910 a case of dislocated 
lens, in which the patient came with the lens in the anterior chamber. She was placed on 
her back, and homatropine was instilled, and it was allowed to seal up with eserine. On one 
occasion this treatment did not replace the lens, and the speaker therefore trephined a little 
way back with success. The dislocation was downwards. On only one occasion had the lens 
again become misplaced, and that was when the patient was forcibly tilted up. She was now 
practically aphakic. When he first saw her she was myopic. 


Two Cases of Macular Degeneration. 
By P. G. Doyng, F.R.C.S. 


(I) A. E., A BOY, aged 11; first seen July, 1925. His vision then was ,‘g, 35 partly. 
Macular change then uncertain, but subsequently became obvious. There is 
pigmentation about the periphery of the fundus, most marked on the nasal side 
of the disc. Vision is now 2 R.; less than a L. The Wassermann reaction is 
negative and he seems to be in good general condition. He has two brothers 
younger than himself whose fundi seemed to be normal. 

(II) R. P., a boy, aged 5. There is a curious condition of the macula, suggesting 
scarring, and a pale disc. The child was originally in a medical ward. He is 
mentally backward and the knee-jerks are absent ; otherwise there seems nothing 
amiss, 

This case was shown and described by Dr. W. P. Sheldon at a meeting of the 
Section for the Study of Disease in Children, October 28, 1927. See Proceedings, 
1927, xxi, 226. 


A—OPHTH. 1 
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Fic. 1.—Case I. 
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Fic. 2.—Case I. Left eye. 
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Mr. MontaGu HINE said that in a patient first seen in November, 1925, defective vision 
had been accidentally discovered at school. The father and mother were healthy, and there 
was no consanguinity; one brother (slightly myopic, but had § vision. and both fundi were 
healthy). Wassermann reaction negative. In standard IIIc at school at the age of 13, while 
her brother, aged 12, was in standard VI. The drawing (shown by epidiascope) was made in 
December, 1925, and he (Mr. Hine) had seen the patient three times since; vision and 
appearance of fundi remained unchanged. Therefore, though the condition looked like early 
macular degeneration, it was evidently non-progressive. There were no fits or any signs of 
increasing mental deterioration. At about the same date he had seen a somewhat similar 
case. The patient was a boy, aged 4, and Mr. Williamson-Noble, who had seen him more 
recently, said the condition had not progressed at all. 


Parinaud’s Conjunctivitis. 
By J. CoLE MarsuHatt, F.R.C.S. 


S. C., FEMALE, aged 14. 

October 21, 1927.—Eye noticed to be swollen, also glands enlarged. 

On October 25, 1927, attended Western Ophthalmic Hospital. The right eyelids 
were cedematous, as was also the external portion of the conjunctiva. On everting the 
lid, a small sloughing, circular, flat thickening of the tarsal conjunctiva was seen, covered 
with membranous, greyish threads below and surrounding large lymphoid nodules. 





Fic. 1 —Right eye. 


Glands enlarged: periauricular, parotid, submaxillary glands on right side; small 
submaxillary gland on left side. There were also enlarged lymphoid nodules in the 
lower fornix. 
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Sir Arnold Lawson has shown a case, and Mr. Harrison Butler two cases, of the 
same kind. The duration of this condition in the present case has been three weeks, 
und the case seems to me to be typical. The drawing was taken when the eye was 
at its worst [coloured drawing shown]. It is greatly improved now, and has 
flattened down ; the child is much better, and the glands are more freely movable. 





Fic. 2.—Left eye (to show contrast). 


Discussion.—Mr. M. S. MAyovu said it would be well to have a piece removed from this 
conjunctiva for diagnosis. He did not think it was a typical case of Parinaud. In the 
condition described by Parinaud there were huge follicles all over the conjunctiva, and there 
were enlarged glands. To him, this looked more like tuberculosis. 


Mr. F. A. WILLIAMSON-NOBLE said that he had had a case of what he had supposed to be 
Parinaud’s conjunctivitis. There was a polypoid condition of the conjunctiva with raised 
temperature and an enlarged periauricular gland in a boy aged about 14. The gland became 
fluctulent, and he (the speaker) had aspirated it. The contents were injected into a guinea- 
pig with negative results. At the same time he removed a portion of conjunctiva and 
stained it by Verhoeff’s method, hoping to find the leptothrix. This method consisted 
essentially of partial staining and decolorizing. At first sight, it looked as though a leptothrix 
might be present, but more careful examination showed that the apparent leptothrices 
consisted of partially stained fibres of elastic tissue. 

The gland became enlarged again, so he had dissected it out. A portion of the gland was 
again injected into a guinea-pig, and this time produced tuberculosis. 

He (the speaker) thought it probable therefore that a large proportion of cases described as 
Parinaud’s disease might really be cases of some forms of conjunctival tuberculosis. 

Mr. MAyou (in further comment) said the follicular form of tuberculosis was a recognized 
one, and usually occurred in children. Though these cases bore a superficial resemblance to 
Parinaud’s disease, if one looked at the follicles one found that here and there they had 
broken down on the surface, so that a minute ulcer appeared. That was the important point 
in the differential diagnosis of follicular tuberculosis from other kinds of lesions which 
produced follicles in the conjunctiva. 

Mr. HUMPHREY NEAME said that one point against this being tuberculosis was the rapid 
improvement. The present condition was very different from that illustrated in the picture. 


Mr. R. LinpsAy RBA, criticizing Mr. Mayou’s remarks, said he had for the past three 
months been treating a case of tuberculosis of the eyelid with swelling of the periauricular 
and cervical glands, an although the lid condition had cleared up, the glandular swellings were 
subsiding only very slowly. But in Mr. Cole Marshall’s case the swellings in the glands had 
subsided within three weeks. This point was against the probability of the condition being 
tuberculosis. 


Sir ARNOLD LAWSON said he disagreed with Mr. Lindsay Rea. His own experience of 
conjunctival tuberculosis was that it was very amenable to treatment. In the cases he had 
seen, the glandular swellings had subsided quickly. He agreed with Mr. Mayou’s view; he 
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(the speaker) had never seen a case—proved microscopically to be conjunctival tuberculosis— 
which did not involve the follicular layers of the conjunctiva, and he had always regarded 
that as an essential point. He had never seen the disease confined to the tarsal conjunctiva. 


Reticular Opacity of the Cornea. 
By Aprian Cappy, F.R.C.S. 


THIS patient, a woman, aged 44, has complained of defective vision since she was 
12 years old, at which age she had an illness which lasted many months. Her eyes 
have never been inflamed, and none of her family or relatives had any defective 
sight. Under the slit-lamp the opacities are seen to be deep in the cornea close to 
Descemet’s membrane. There are no adventitious blood-vessels, nor is there 
involvement of the nerves. There has been no mention of a case of the kind in the 
Proceedings of the Section during the last fifteen years. In this case there was a 
good healthy margin of cornea round the opacities. Hancock has described a case of 
nodular opacity of the cornea of a similar nature. 


Melanoma of the Eyelid. 
By A. F. MAcCatLian. 


THIS is a small pigmented growth, 4 mm. in diameter, with the pigmentation 
extending $ mm. in each direction on the free border of the lower lid in the right 
eye. In addition there are several black patches on the conjunctiva. The condition 
has been present for four to six months, and it began as a freckle. The patient has 
other pigmented spots over the body. I saw her four days ago for the first time. 
Vision is full in each eye, and there are no changes in the fundus. Provisionally, 
I regard the growth as a pigmented papilloma, probably highly vascular. | 
consulted the pathologist of Westminister Hospital, Dr. Braxton Hicks, and he 
said that similar melanotic growths, of benign character, sometimes occur in the 
glans penis in people who have had a gonorrheeal infection, and that similar outlying 
areas of pigmented tissue occur. 

Should this case be left alone and watched, or should a piece be cut out and 
microscoped ? Or should something radical be done ? 


Discussion.—Mr. M. 8. MAyou said he would advise excision as the growth was probably 
a melanoma beginning in a mole. It was surprising what small growths would cause 
metastases. He had seen a case in which a growth little larger than that in this case was 
removed, and the patient had died of melanotic sarcoma of the liver. 


Mr. ERNEST CLARKE (President) said he agreed with Mr. Mayou. He himself had had 
a case in which the growth was much smaller than in this patient, and he had removed it at 
once. Four years later, however, the patient had died from melanotic sarcoma of the liver. 
He feared that in the present case it was even now too late to prevent metastasis. He 
suggested removal of the growth from the lid. The patches on the conjunctiva were 
superficial. 


Mr. Cyril WALKER said that three days previously he had seen again a case which he 
had inspected some months earlier. Apparently the condition had begun two or three years 
before, at the upper punctum lacrymale, and had spread slowly, invading the surrounding 
region. In that way, two-thirds of the inner surface of the upper lid had become affected 
with small, pigmented spots. More than half the conjunctiva was involved. To have 
removed the whole of the pigmented area would have meant taking away two-thirds of the 
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upper lid and more than half the lower lid, with half the conjunctiva. The patient had had 
perfect sight in the eye. Her age was now 43, and she experienced no discomfort. He was 
at present simply watching the case. 

Mr. MALCOLM HEPBURN said that he saw some involvement of the conjunctiva in the 
vicinity of the growth and the whole of it should be removed. A flap could be turned down 
from the temple, and some conjunctiva could be brought from the mucous membrane of the 
mouth; this made a very good lower lid. 

Mr. MAyou further said that the condition might spread as a mole, or it might be 
malignant. The whole mole did not necessarily become malignant. When these moles 
became malignant they often began to be very black. In this case he thought the lighter- 
coloured material was a spreading mole, but he was doubtful about the piece on the margin 
of the lid. His suggestion was to take a V-shaped piece out of the lid in front. 


Two Cases of Congenital Cataract with Spontaneous Absorption 
of the Lens. 


By P. E. H. Apams, F.R.C.S. 


(1) THE patient, J. C., was brought to the Oxford Eye Hospital in December, 
1914, when aged 6 months, with the history that there had been a film over the 
right eye since birth, and that this was apparently getting worse. She was an eight 
months’ child ; no instruments had been used at birth. The right eye appeared to 
be smaller than the left, the pupils were equal and active. 

Examination under H and C.—There was no red reflex from the right eye, the 
lens being opaque, and there was a perfect reflex from the left. (I made this note 
myself.) 

In February, 1915, the condition of the eye was the same. The child was not 
seen again until July, 1927, when aged 13. She was brought with the history that 
she had been unable to read with the left eye for the past week. Previous to this 
she had done her work quite well at school, but on that evening had noticed that 
things were misty. Her general health was quite satisfactory, teeth not in very 
good condition, but no change in the enamel. 

Vision, right: counts fingers at the outer corner of the eye. No appreciable 
improvement, with + 9. Left, as. 

On examination: right eye rather smaller than left and divergent. In upper 
one-third of pupil are some remains of lens bounded below by a dense, whitish border 
of thickened capsule ; remainder of pupil below this seemed to be clear. Through 
this part a perfectly clear view of the dise and fundus (apparently quite normal) is 
obtained with a + 10 D lens: through the part, above this dense capsule the fundus 
could be well seen with + 9. 

Examination with slit lamp: In the upper part of the pupil the anterior and 
posterior layers of the capsule are present but are close together. The lower part, 
which looked clear on external examination, is seen to be traversed by fine, straight 
fibrils (possibly stretched fibres of the suspensory ligament) and in front of these 
are some strands of pupillary membrane and behind them what appears like a fine 
membrane limiting the vitreous. 

In the left eye the lens which had been quite clear when seen at six months, 
shows some opacity, fine grey in colour with some denser white spots, extending 
down from above, over about two-thirds of the posterior cortex, and the upper half 
of the anterior cortex. The changes are just under the capsule, the lens matter 
between being practically clear. 
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There are also strands of pupillary remains in this eye. The opacity has 
increased since July and in the posterior cortex is now nearly complete. 

This case is of interest because of the practical absorption of the right lens and 
the rapid onset of the lens changes in the left eye for which no cause can be found 
in the general condition. 

(II) R.J.E.C. First brought to the Oxford Eye Hospital in January, 1907, 
when aged five weeks. A spot had been noticed in each eye for the previous three 
weeks. There was no history of cataract in mother’s or father’s families, and there 
were no other children with cataracts. 

Examination under Atropine :—There was a circular central opacity in centre of 
each lens with a less dense and irregular border of opacity round. 

March, 1907.—History of the child having “ fits.” 

April, 1912.—Eyes were microphthalmic—nystagmus on looking outwards. Right 
lens displaced upwards and inwards: opaque. Left lens showed gross anterior 
opacities and no view was obtainable through. Operation advised, but refused. 

The patient was not seen again until January, 1926, aged 19, when he came up 
for a “ blind certificate.” 

On Examination :—Right cornea small, but bright; iris tremulous. Left cornea 
dull, but not actually steamy ; iris tremulous. There is no lens present in either eye, 
but some capsular debris can be seen behind the iris above. There is a fair view of 
the right disc which showed some temporal crescent with + 9 D. 

Left eye was nystagmic and view of disc very transitory, but it appears to be 
cupped. 





Retinoscopy :—Right eye R. : Left eve (impossible). 

Fields in both eyes, especially in the left, much reduced, 

Tension :—4°5 division with 7:5 grm. weight ; 2 division with 10 grm. weight. 

Vision :—Right + 9 z's (1); left + 9 gs. 

Operation has been refused on previous occasions and is still declined even for the 
relief of tension. 


The Application of Heat by Diathermy in Iridocyclitis. 
By O. Gaver Moraan, F.R.C.S., and F. D. Howitt, M.D. 
(I) O. GAYER MorGaNy, F.RB.C.S. 


AS treatment of some cases of intra-ocular inflammation has been carried out by 
means of diathermy, a short note on the subject may be of interest for two 
reasons :—(1) Because in inflammation, in almost every part of the body including 
the eye, heat is our most valuable means of treatment, and therefore any method 
which is an improvement on those at present employed, is worthy of experiment and 
record, and (2) because on looking through the literature I can only find three 
references to this particular method as applied to the eye, though of course its use 
in other forms of subacute and chronic inflammation in joints, muscles, etc., is 
extremely common. These references are all before 1925, the observers in this 
country being Ryley and Iredell who published a series of cases of iritis cyclitis, etc., 
in 1918, which after this treatment recovered more rapidly than would have been 
expected by other methods. Further, no harmful effects were noted afterwards. 
The French and German observers substantiate these observations, but from the lack 
of further references in the literature, and in ordinary discussion on the subject, it is 
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evident that the method has lapsed for some reason. Possibly the simplified method 
which Dr. Howitt employs will be less tedious. 

Our present methods of heat application are all substantially heat by conduction 

hot fermentations, charcoal box, electric coil, steaming, etc., and I wish to 
emphasize the fact that the lids must be closed when any of these methods 
is employed. 

Many experiments have been made in heat conduction, and heat radiation 
through the skin, and it has been shown that there is slight penetration through the 
skin in radiation, but practically none in conduction, the heat being carried off by 
the capillary circulation as rapidly as it reaches it. With our present methods the 
eye (being covered not only by one layer of skin, but also by the tissues of the lid 
with their capillary systems, and by the conjunctiva with its vessels) probably 
receives no heat at all. This dispersion of heat is, of course, more rapid when the 
vessels are dilated in inflammatory conditions. It is of interest to consider in this 
connexion some experiments by Lucien Howe in a case of a fistula from the lid 
leading down behind the eye. He inserted a thermocouple, and then applied heat 
and cold to the front of the eye. He found that the bearable temperature for a hot 
coil was 50° C. and that it took twenty minutes for the thermocouple to register a 
rise of 1° C. at a distance of 24 em. from the surface. 

Diathermy is not heat by conduction or radiation, because all the tissues between 
the two electrodes almost immediately reach the same temperature as soon as the 
current passes. For this reason a short application of diathermy is more than 
equivalent to very long applications by other methods, and it does not matter 
whether the eye is shut or open, or how vascular or congested the surrounding 
tissues are. 

This heat, generated in the eye and the surrounding tissues, is valuable in two 
ways. Its most important action is in dilating the peripheral and deep vessels, 
and so promoting a more rapid flow of blood through the part, but it probably also 
has a definite action on organisms, especially such delicate ones as gonococci, 
pneumococci and streptococci, which are extremely susceptible to any rise of tempera- 
ture above 42° C. These organisms, which can be frozen with impunity, are 
adversely affected by a rise of even a few degrees above this temperature, and 
diathermy raises the temperature of the whole eye to about 48° C. 

This applies more especially in corneal conditions, as it has not yet been decided 
whether organisms are present in iritis and irido-cyclitis. 

In view of these figures, and also that the thermal death point of the gonococcus 
is only 45 C., it is possible, though I have not had an opportunity of trying, that 
diathermy might be of value in gonococcal ophthalmia. 

The estimation of the value of different methods of treatment is naturally a 
difficult one, but, although we begam with the requisite amount of scepticism, a rough 
comparison with the treatment of similar cases in the past, and a general impression 
of the treatment, leave no doubt in my mind as to its efficiency. 

There were fourteen cases of iridocyclitis (three acute cases in young adults 
and seven chronic cases in elderly people and four cases in elderly people after 
cataract extraction). 

The main points noted were the rapid diminution of the pain and the ciliary 
congestion, the disappearance and shrinking of the keratitis punctata, and in some 
cases the fading of the striate keratitis and reduction of tension. In nearly every case 
pain ceased after two or three applications. In several cases, some in the wards, 
the ordinary methods of treatment had been tried first, without success, and 
diathermy gave marked relief. 
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The anterior segment of the eye is more easily examined by modern methods, 
than is the posterior segment, and I have taken the disappearance of the keratitis 
punctata, the increased transparency of the aqueous chamber, etc., as the indications 
for improvement. The vitreous haze seen in several cases did not seem to show 
any change during the treatment, but it is almost impossible to estimate this, 
even though slight increase in visual acuity did occur. Probably absorption of 
inflammatory products is more rapid in the anterior segment. 


I will only deal in detail with one case from each group. The first is of a man, 77, who had 
had both lenses removed abroad, and had returned there again for iridocyclitis in each 
eye. After treatment there he came back to this country, and when I saw him he had 
Right-eye: Vision, hand movements, some ciliary injection, fine keratitis punctata, all over 
Descemet’s membrane, marked striate keratitis with hazy cornea; tension 45, and very 
dark red reflex. Left-eye : Vision 3, with correction ; cornea bright, no ciliary injection, fine 
keratitis punctata, tension normal. A moderately dense capsule was present inthis eye. I 
suggested to Dr. Howitt that he should be careful of the left eye, but that he could be as 
active as he liked with the right. 

Treatment by diathermy began March 5, 1927 ; by March 15 he had had twelve applications, 
and the vision of the worse eye had then reached 3%. After five more applications vision 
equalled ;°5 (2) and I could see the vitreous band from the needling wound in the capsule to 
the corneal puncture. He had a slight relapse a month or so later, but a few more applications 
overcame this, and he has had no relapse since. 

The second case, that of a woman aged 56, represents the group of chronic iridocyclitis in 
elderly people, with slowly progressive adhesions of the iris, exudate in the pupil, formation of 
massive floaters in the vitreous, and of a secondary cataract with gradual reduction of tension 
and shrinking of the globe. When I first saw this patient, all these changes had taken place 
in the right eye, and the left was following suit. She hed had every possible investigation 
made, and local and general treatment had been employed since 1920, the chief source of 
infection being the maxillary antrum which had been opened and drained. 

She had two severe attacks in her good eye after I first saw her in 1925, and was admitted 
to Guy’s Hospital and again thoroughly investigated. 

During the second attack, when ordinary methods were not producing much effect and 
vision was fingers at 3 ft., we began treatment by diatheriny, and the improvement was most 
remarkable. Pain and injection rapidly diminished, and although after each application she 
said that the floating clouds were more dense, they gradually cleared so that when she was 
discharged vision was 3°. There has been no intlammation since the treatment, and vision 
remains the same (two years later). 

An example of the third group is a woman aged 87, who had noticed mistiness of vision 
for a week. She had, when I saw her, massive white keratitis punctata in the centre of the 
cornea with no red reflex through it, and finer keratitis below as far as the periphery. There 
were adhesions of the iris which broke down after atropine. No cause could be found under 
the fullest investigations. After eight applications, extended over a period of roughly sixteen 
days, there were only a few crenated coffee-coloured spots of keratitis visible in the centre of 
the cornea, and the eye was perfectly white and “ quiet.” 

We have treated other conditions satisfactorily. Acute iritis with marked congestion, and 
a pupil which does not easily dilate—interstitial keratitis with marked photophobia, ciliary 
congestion and corneal infiltration—some cases of painful scleritis—and chronic corneal ulcers. 

The actual treatment is quite pleasant, and if care is taken in regulating the current, 
applications of ten and twenty minutes are tolerated with perfect comfort and no sensation of 
pain either at the time or afterwards, and although the patients say that vision afterwards is 
more misty for an hour or so, there is nothing further to note and we have had no 
complications after treatment. 

I have tried to see in a normal eye whether with the slit-lamp or ophthalmoscope any 
changes caused by diathermy in the media or vessels could be detected. The conjunctival 
and ciliary vessels become markedly congested, but no other changes can be seen in the eye 
itself. 
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(II) F. D. Howitt, M.D. 


There are many ways in which heat can be applied to the body. It is commonly 
applied by conduction. In this case a dry pad, electrically or otherwise heated, or 
a wet fomentation, is employed. The temperature at which the sensation of heat 
gives way to that of pain is in the neighbourhood of 115° F., and it is therefore not 
possible to exceed this temperature at the skin surface. Indeed, if the part is in any 
way inflamed, the tenderness and pain provoked will not allow even this degree of 
heat to be applied. Moreover, it has been shown that heat applied by conduction 
is of no value when it is required to heat something at even a very small distance 
beneath the skin, because that heat is immediately carried away by the superficial 
circulation, and none is allowed to penetrate to an appreciable depth below the 
surface. : 

Secondly, heat can be applied by radiation. In this case it is important that the 
proper rays should be employed. The nature of rays is, of course, determined 
by their wave length. Confining ourselves, for this purpose, to those of light and 
heat, it is found that radiations at the violet or short end of the visible spectrum are 
converted into heat practically on the skin surface and have very little penetrative 
power. As the wave length increases through the blue and orange, the rays are able 
to penetrate to an increasing extent before being converted into heat, until we reach 
the red rays, and these are the rays which should be employed if. a penetrative 
heating effect is required. After that point the so-called “ infra-red’ and heat rays 
again diminish in penetrative power, and are consequently of less value for this 
purpose. 

Radiation is not a good means of attaining this end, but it is better than 
conduction. 

The case with diathermy is different. The diathermy current is an alternating 
current of very high frequency. Being an alternating current, itcannot produce any 
chemical changes in the tissues. Being a high-frequency current, it cannot produce 
sensations, painful or otherwise, for the nerve endings can appreciate stimuli if 
repeated, up to about 10,000 per second, but when that frequency is exceeded, 
no sensation is recorded and all risk of painful stimulation is entirely removed. 
The modern diathermy machines produce oscillations varying between 800,000 and 
1,000,000 per second. We are, in this way, enabled to pass through the body a much 
stronger current than could otherwise be tolerated. This current, passing rapidly 
backwards and forwards, encounters resistance from the tissues, and generates heat 
inthem. The heat is thus produced in the tissues themselves, and, provided that the 
path for the current is of uniform calibre, and the resistance offered by the structures 
lying therein is the same, the temperature generated will be uniform throughout. 
The resistance of all tissues is not, however, the same. Those richly supplied with 
blood-vessels offer less resistance than those which are not, and will therefore 
be heated to a lesser extent. This is of significance in the present case, where so 
many structures in the orbit are relatively avascular. The temperature in these will 
be raised to a higher level than in those in the remaining path of the circuit. 

[f it is required to produce great heat at one point, it is possible to concentrate 
the current at that point by diminishing the size of the active electrode. This 
procedure is used in surgical diathermy, with the object of producing coagulation and 
destruction of the subjacent cells. We are here concerned, however, only with the 
deep heating effects of diathermy, and our object is to produce that effect without 
damaging any of the tissues through which the current has to pass. It is, therefore, 
essential to use an electrode which will ensure complete and even contact with the 
surface, and will maintain these conditions throughout the treatment. For if the 
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current is allowed to concentrate at one point, even for a second, a serious burn 
will result. 

The method employed in our cases was based upon an electrode devised by 
Iredell and Ryley, and shown at the Section of Electro-Therapeutics in January, 1919. 
A note on a modification of their apparatus by Figdor appeared in the British 
Medical Journal in March, 1927. The only other reference which we could find to 
the use of diathermy in eye conditions was by two French workers, Worms and 
Blanchard, who used dry metal electrodes and drew attention to the difficulty of 
maintaining correct apposition to the eyelids. 

The patient lies on a couch, and a large pad forming the indifferent electrode is 
placed at the back of the neck or under the shoulder. The eye cup is then 
placed comfortably in position over the eye to be treated, and is held in this position 
by an assistant throughout the treatment. Warm, isotonic saline is poured through 
the funnel, until the cup is completely filled, and care is taken that no fluid can 
escape. The active electrode, in the form of a silver-plated copper disc, descends 
into the fluid in such way as to ensure an even current over the whole surface. The 
lead is inserted and screwed home. The current is turned on and gradually increased 
until a sensation of warmth is experienced in the eye. This usually takes place 
when the ammeter shows a reading of about 250 milliamps. The current is now 
increased until the sensation of warmth gives way to one of heat, and it is kept at 
this point throughout the treatment. This reading varies, however, in different 
subjects and according to the condition, but is usually between 450 and 550 milli- 
amps. Care is taken during treatment to see that the cup remains full of saline, 
and that the sensation of heat never gives way to that of pain. As the resistance of 
the tissues diminishes, it is necessary to lessen the current from time to time. It is 
of noimportance whether the eye is kept open or closed during treatment. 

In acute cases we usually give treatment daily for the first few days, and 
afterwards three times a week. The duration of treatment begins at ten minutes, 
and is increased up to twenty minutes. 

After treatment the conjunctiva is injected, and sight—when present—is impaired 
for some hours. Otherwise, there are no symptoms, unless too much current has 

been applied, when pain of a neuritic type is experienced in and around the eye. 
This ought not, however, to be allowed to occur. 

Dr. PHILIP FIGDOR said he had been using diathermy in eye cases for the past 
eighteen months. But although he believed that diathermy was a very valuable adjunct in 
treatment of eye cases, he had not been able to obtain the success claimed by Meadows, 
Ryley and Iredell, in 1918, and by the authors of the present paper. Treatment by 
diathermy for the eye should not be for more than ten minutes at a time ; his best 
results had been five to seven minutes’ treatment. The frequency of the treatment should 
be generally twice a week. He had only had two cases of iridocyclitis, one of which 
had done very well. In the other the ophthalmologist had asked him to cease the treat- 
ment of diathermy, though he (Dr. Figdor) had thought that this second case also was 
doing well. He had had one case of gonorrheeal conjunctivitis, in which the condition had 
cleared up after five treatments. Diathermy yielded excellent results in senile 
conjunctivitis. 
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Section of Psychiatry. 


President —Dr. R. LAnGpon-Down. 


December 13, 1927. 


A Study of the Incidence of the Minor Psychoses—Their 
Clinical and Industrial Importance. 


By Miniats Currin, M.D. 


ABSTRACT.—An inquiry into telegraphists’ cramp showed an unsuspected prevalence 
of psychoneurotic symptoms aimong a control group of presumably healthy people. Learners 
in the school of telegraphy contained 19 per cent. of subjects having symptoms of significant 
severity. 

These people with symptoms of minor psychoses are probably subject to excessive loss of 
time through illness. Records of various establishments show extraordinary variations in the 
gross amount of illness and also in its nature. Hence the investigation was now directed 
towards ascertaining the proportion of the population suffering from the minor psychoses, 
distribution in different occupations, and the probable influence of occupation in determining 
the incidence of psychoneurotic illness. 

The inquiry consisted of personal interviews with voluntary subjects and tests with the 
MeDougall-Schuster dotting machine. The method of examination is described and some 
observations are made on day-dreaming at work, the effect of noise, and the reaction of 
ex-Service men towards their war experiences. These three phenomena are found to vary 
according to the temperament of the subject. 

Subjects are put in six groups assessed according to absence of symptoms or to their 
degree. A few examples of the major psychoses were met with and are excluded from 
the general statistics. 

Description of the dotting test. Its results are found to be correlated with those of the 
psychological examination. Examples are given of hysteria, of hysteria with anxiety, of pure 
anxiety, and of obsessional states. Obsessional subjects produce extremely good dotting 
records, surpassing those of normal people. 

The different groups are now classified according to their assessments. Roughly, 50 per 
cent. of the total number examined are found to be free from symptoms. There is some 
variability between different groups, but sickness rates seem to be independent of the number 
of minor psychoses that are found in each group. Laundry workers have as large a 
percentage of high assessments as clerical workers, but illness rates are low. Satisfaction 
of the workers with their work seems an important factor in illness. 

Since the incidence of the minor psychoses varies little from group to group, and does not 
seem to be statistically related to the incidence of psychoneurotic illness, other factors must 
be at work and should be investigated. 


This work arose from an inquiry into telegraphists’ cramp, undertaken by the 
Industrial Fatigue Research Board, who, assuming cramp to be a fatigue phenomenon, 
detailed two of their investigators, Miss May Smith and Mr. Eric Farmer, to conduct 
the inquiry. These workers found that cramp showed none of the characteristics of 
fatigue, but presented a medley of symptoms, of which many seemed to rest upon a 
psychological rather than a physiological basis. I was then given the opportunity 
of interviewing cramp subjects and a control group of non-cramps in order to find 
out whether cramp was associated with other symptoms of a recognizably psycho- 
neurotic type. This was found generally to be the case, the other symptoms being 
olten of a degree which would lead.to the diagnosis of a severe psychoneurotic state 
apart from the cramp; they had often preceded, by years, the onset of cramp. 
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This result was not unexpected ; but it was disconcerting to find that the con- 
trols also showed a considerable, though smaller, proportion of men and women 
suffering from similar symptoms. Was this proportion, like cramp, to be attributed 
to some feature of the work, or was it a phenomenon common to the general 
population ? In other words, what number of the general population suffer from 
symptoms of a minor psychosis? (Although custom compels me to use the word 
psychoneurosis, yet its metaphysical implications lead me to prefer psychosis, with the 
prefix minor as a distinction between these mental disturbances and others typically 
leading to certification.) 

We next examined 100 learners in the school of telegraphy, all of or about the age 
of 16. Here we found what was, to us, a surprising number of symptoms, often 
quite severe. One lad, aged 19, produced the following material :— 

“T don’t get on any too well. I’m under the impression something is wrong, and 
that makes it go wrong. I have trouble with V and 4; I want to rush them.” Worse 
when watched. Has feeling of being observed, but “has hardened himself.’ But cannot 
buy his own clothes; gets his brother to buy them. Has sentiment incomplétude. “I 
always imagine what would happen in an accident.” Has few friends. Has political opinions, 
but is always trying to convince himself. Few sports: fond of walking alone. 

Fifty-four of the group passed my scrutiny as being free from symptoms, twenty- 
seven showed slight symptoms, whilst in nineteen they were classed as severe. This 
pointed to the conclusion that predisposition played a great part in the development 
of cramp, and indicated the presence of an unsuspected number of people who, even 
in youth, could be identified as likely to fall victims to disabling symptoms if placed 
in circumstances that might stimulate the latent psychosis. 

In addition to the psychological examination, each subject was tested by means of 
the McDougall-Schuster dotting machine, the pursuit-meter, and by the piezograph, 
an instrument devised to record the pressure exercised in using the Morse key. The 
results of these tests showed some correlation with those of the examinations, but 
the dotting test was finally adopted as an objective check upon the results of the 
psychological investigation. 

The results of the research up to this point are published by H.M. Stationery 
Office under the title of “A Study of Telegraphists’ Cramp.’ Only a part of them 
will be dealt with in this paper. 

TIME LosT THROUGH THE MINOR PSYCHOSES. 

It had become clear that disabilities arising from the minor psychoses played a great 
part in swelling the totals of time lost. through illness, whether diagnosed as 
neurasthenia, nervous breakdown and so on, or under the guise of gastritis, cardiac 
debility, dysmenorrhea, or other manifestations of what are properly called neuroses. 
We now obtained sickness records from various Government departments and 
private firms, which showed extraordinary diversity between one and another, not 
only in the gross amount of illness, but in its nature, as indicated by the diagnostic 
classifications. Here are the details of cases involving long sick leave in estab- 
lishment F.C. for one year and in W.H. for the same period, except that, the 
latter establishment being the larger, only the first twelve cases are taken :— 


F.C. 
Days lost Diagnosis Days lost Diagnosis 

48 ... Cold abscess of thigh 72 ... Appendicitis ; operation 
48  ... Duodenal ulcer; operation 38... Motor accident 

33 =~... Appendicitis ; operation 90 ... Pulmonary tuberculosis 
126 ... Injured in motor accident 108... - = 

42... Influenza 98 ... Renal calculus ; operation 
a 222 ~=«.... Sarcoma of ilium 


Average days sick leave per head per annum is 3-6. 
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Days lost Diagnosis Days lost Diagnosis 
156 ... Influenza and pleurisy 92 ... (In two periods.) Debility after appendi- 
159 (In separate periods.) Influenza, influ- citis, influenza, lumbago 
enzal debility, nervous debility, 140 ... Rhinitis 
nervous exhaustion, influenza 243... (In two periods.) Pyrexia, hydro- 
124 Nervous debility nephrosis 
3 Cough, high blood-pressure, bronchial 105 ... General debility 
catarrh and fibrositis 94 ... Debility 
278 Dyspepsia and nervous debility 123... Nervous breakdown 
109 Cardiac and nervous overstrain 


Average days sick leave per head per annum: 7-7 for men ; 14-1 for women, 


Establishment B.N. provides a contrast between different years (only selected 
diagnoses are given; the figures refer to total days lost) :— 


TABLE II. 

1923 1924 1925 
Anemia vibe _ 257 eis 3864 os 418 
Gastric ove wil 476 jie 624 +n 890 
Dysmenorrhca - we 1974 soe 174 ese 1774 

Neurasthenia, nerves and 
general debility : 1,7054 oe 1,206 _ 1,0704 

Average staff is about 960, and 85 per cent. are females. Days lost per annum: 7-2 


After 1923 the medical staff paid attention to the prevalence of the “ neurasthenia ” 
sick-leave, with the result that it diminished, as is shown; but the increase under 
the heads of “anwmia” and “ gastric’ left the total practically unaltered. 

The local incidence of dysmenorrhcea varies strangely. One large firm, with 
excellent welfare arrangements and their own medical staff, has a high sickness rate ; 
in the year 1924 it was 14°41 and 16-48 days per annum for females in the age- 
sroups 18 to 22 and over 22, and of the total days lost by the female staff 14-9 
per cent. were due to dysmenorrhea. Another large firm, a store employing about 
1,500 hands, has a maximum sick-rate of 26 days per annum, and by adding in the 
time spent resting in their sick-room the proportion from dysmenorrhea reaches from 
4 per cent. to 1 per cent. For purposes of comparison this figure should be 
doubled, as only half the staff are females. The firms are reasonably comparable 
with regard to material conditions. 

THE METHOD OF THE INVESTIGATION. 

These figures indicate a serious interference with health and efficiency, and Miss 
May Smith and the writer were now enabled to widen their investigations in an effort 
to ascertain some of the factors concerned in them. Questions calling for answer 
seemed to be: (1) What proportion of the population suffer from minor psychoses ? 
(2) Do such people tend to enter particular occupations? (3) How far does occupa- 
tion determine the outbreak of symptoms? The work already done showed that it is 
possible in an interview of about twenty minutes to find out with reasonable certainty 
the presence of typical symptoms in subjects who submit themselves voluntarily to such 
inquiry. With the exception of a few subjects showing, in the presence of symptoms, 
that mental attitude described by Charcot as “ la belle indifférence de l’hystérique,” 
and others—perhaps less than 1 per cent. of the total—who appeared to be on guard 
against revealing their weaknesses, the subjects gave every assistance. It is still 
to me a cause of amazement that some of them should pour out to a total stranger 
a mass of emotionally charged symptoms which have never been previously confessed. 
Indeed, I was often thanked for listening to them. 

My leading questions have settled down into a regular form; it must be borne 
in mind that offence had to be strictly avoided; a single complaint might have 
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wrecked the inquiry in the particular establishment where it occurred, but apparently 
harmless questions proved sometimes very searching. “Do you look forward to 
sticking to this job till you draw your pension at 65?” has one effect when put to 
a bright young thing of 19, and one quite different when asked of a woman of 35. 
A question originally used as a conversational gambit, ‘“ How do you like the work ?”’ 
furnished answers that we think will have a statistical correlation with neurotic 
illness and soon gave us an insight into the state of harmony between the workers 
and their chiefs. Moreover, when a reasonable harmony existed in an establishment 
the question often revealed at once the mal-adjusted psychoneurotic. 

But the search for symptoms was the chief aim. Anyone unfamiliar with the 
work might be puzzled if invited to ascertain whether a person is what is popularly 
called “ neurotic,’ but the simplest method has proved to be direct inquiry. ‘‘ Do 
you call yourself a nervous person?” generally brings forth an honest answer, and 
the subject may at once plunge into an account of his symptoms. If not, I ask first 
about fear of the dark, whether it existed in childhood, what form it takes, and 
whether it interferes with behaviour. Uncomfortable sensations of being observed 
come next; a surprising number of people of both sexes and of all classes declare 
they are too sensitive to go alone into a restaurant. Inquiry into the sentiment 
d wncomplétude is often the key that unlocks a host of obsessional symptoms. ~ Does 
anything in particular make you nervous ?”’ opens up the way to the phobias, though 
specific forms may be sought. Sports and amusements pick out the socially adjusted, 
questions about dancing bring out the attitude to the opposite sex, and ‘ Could you tell 
a lie with a cheerful countenance ?’’ is not a test of morality, but the touchstone for 
les scrupuleux of Janet. Poise and general behaviour are observed, sweating hands 
and nail-biting are discussed, if noted. The former is often admitted to be a sign of 
immediate nervousness, and the latter, I have found, often appears long after child- 
hood, at a time of emotional stress, and persists after the period of stress is over. 

Some details of general psychological interest came to light, involving day- 
dreaming, the effect of noise, and the reaction to war experience. 

DAY-DREAMS. 

Many of our subjects were occupied in routine work, such as entering amounts 
gainst names, arranging names under indexes and the like ; others were typists, and, 
of course, we started with telegraphists. A question was framed to elicit how far 
such workers could divide their attention : ““ When you are at work do you think of 
it all the time, or can you let your thoughts go on to other things ?’’ Some unexpected 
general principles emerged. The well-adjusted worker, as a rule, can carry on whilst 
his thoughts are elsewhere, even at such work as typing from shorthand notes; but 
if a difficulty arises, or he makes a mistake, the whole of his attention returns to the 
work in hand ; in such cases the work, as judged by his superiors, is quite satisfactory, 
and he makes no more than an average number of mistakes. A few of the class without 
symptoms, generally conforming to Jung’s extrovert type, seemed unable to grasp 
the purport of the question. Whether they never day-dreamed, or whether they 
lacked enough insight to recognize what they were doing I could never decide ; they 
would sometimes declare that they could not imagine thinking of anything but the 
immediate work; a woman sewing, for example, would be assumed by such people 

to think of her sewing and nothing else. 

A very different mental attitude is shown by other subjects. One may reply : 
“Oh, I always have to concentrate on my work or I should make mistakes” ; and 
such an acswer is, as events proved, the invariable prelude to the discovery of minor 
psychotic symptoms either of the anxiety or over-scrupulous type. I have, indeed, 
come to regard this striving for concentration as itself a psychoneurotic symptom. It is 
not, as a superficial observer might expect, necessarily correlated with efficient work. 
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There is a decided reticence, in both sexes, regarding the content of the day- 
dream. The conditions of the investigation prevented close questioning, but the 
admission was sometimes obtained that they were “ castles in the air ’’ and sometimes 
a fairy prince came into the story. Exceptional cases occurred in which the subject 
declared that work was a welcome means of keeping out unpleasant thoughts ; this 
statement opened the way either to an admission of troublesome obsessional thoughts 
or to the discussion of some serious current stress. 


NOISE. 

Few opportunities were offered of noting the effect of noise, but so far as our 
studies went, the well-adjusted subject is able to accommodate to noise after a day or 
two of discomfort ; complaints of ill-results from noise came mostly from subjects with 
definite symptoms. There is a difference between noise made by oneself and that 
made by others, also between noise that is essentially a part of the work process and 
noise that is extraneous. Reaction to noise depends upon a mental attitude which 
regards it as a definite assault upon the subject’s right to quiet. Those minor 
psychotics who have “good days and bad days” naturally suffer more on a bad 
day, and even some of the healthy class will admit to suffering from noise when 
they are “ out of sorts.’ 

POST-WAR CASES. 


Ten years’ experience of the treatment of the minor psychoses following war 
service has reduced to a commonplace the process of suppression. Every genuine war 
case—with the exception of a few obsessionals—presents an example of the suppression 
of emotionally charged war memories, ranging from a mere reluctance to talk about 
distressing incidents to a gross amnesia. Yet I had an uncomfortable knowledge 
that control cases had not been investigated, and this work gave me the opportunity 
of examining men who had passed mentally unscathed through strenuous war 
experiences. The result is decisive; men with war service who are found free from 
symptoms, when invited to relate the worst experience they passed through, will 
after a moment's thought produce such experiences, sometimes with a healthy 
expression of regret or disgust. Men with well-defined symptoms—whether supposed 
or not to be suffering from war-strain—display the usual resistances that show them- 
selves in patients under treatment: they claim to have forgotten—or express 
annoyance at being asked to revive—past horrors, or give generalized accounts with 
no personal or emotional value. The difference between members of the two groups 
is pathognomonic. 

STANDARDS OF ASSESSMENT. 

An early difficulty was the setting up of standards which would be stable and as 
far as possible independent of personal judgment. There have admittedly been 
variations in our standards, or, rather, standards have become better defined as the 
work progressed. At first I divided the subjects into those with and those without 
symptoms, the symptoms being divided into mild and severe. This was found in- 
adequate, and six assessments were decided upon, ranging from 0 to + 5; the 
standard of the last assessment was that I judged the subject to be in serious need 
of treatment on account of interference with happiness or efficiency, or both. I also 
noted, when possible, whether the predominating symptoms were those of hysteria, 
anxiety, or of an obsessional state. For the moment I only claim descriptive utility 
for these qualifications. 

The presence of an apparently unimportant symptom—nailbiting, for example, 
or fear of the dark—-did not at first exclude a subject from the 0 class, but cases 
occurred in which a symptom of that nature proved to be, as it were, at the peak of a 
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symptom complex that almost escaped detection ; hence any symptom whatever, now 
places the subject at least in the + 1 class. Whether that is justified may be 
debated, and for present purposes the 0 class and the + 1 class may be added together 
for purposes of comparison between different groups. We regret that inexperience 
allowed us to be satisfied with a less detailed classification in our original Post Office 
work. 

The placing of subjects in the other groups cannot be reduced to a system; it 
depends upon a weighing-up of all the symptoms and such impressions as are received 
during the interview. 

Those cases, less than 1 per cent. of the total, in which I suspected that the 
subject was on the defensive, have been omitted from our figures, but it is significant 
that they nearly all came very badly through the dotting test. One subject presented 
such acurious mental picture that I could not decide whether he was an unrecognized 
genius or a mattoid. Twocases of mild recurrent melancholia—called neurasthenia— 
were detected and are omitted ; also a mentally defective girl earning her living in a 
laundry, one probable dementia pracox, a woman of 35 who gave me an impression 
that she was hiding symptoms of a major psychosis, and a man whose case is of 
sufficient interest to be related now. 

A lorry driver, aged 20. (Asked about day-dreams)—Sometimes has horrible thoughts ; “ fed 
up ” with himself; suicidal thoughts. (Asked about feeling of being observed)—‘* Everybody’s 
looking at me; sometimes I glance back and see them talking.” (Do you worry about what 
others think of you ?)—“ They talk of me behind my back.’ “ Mother is an invalid—in 
terrible agony ; her illness started like mine—she told me so. Hers was hurried on through 
hard work and the foreman says I’m not strong enough for the job. I get pains in my 
stomach and go dozy and sleepy.’”’ Admits he has had two or three mishaps when driving. 
Wears glasses for headache (+ 1-5 cyl.). Dotting score, 130. 

This patient should be compared with another lorry driver, aged 25, in the same 
employment. He has never had a mishap in seven to eight years of driving. Has no 
symptoms whatever, but was operated upon for squint. Wears + 2-25 cylinder in 
front of his good eye and, to rough tests, has no stereoscopic vision. Dotting 


score: 216. 





THE DoTTING TEST. 

The McDougall-Schuster dotting machine consists of a revolving disc—like a 
gramophone dise—on which is fixed a paper bearing a spiral of small circles, at each 
of which the subject is instructed to aim with a stylograph, as they come into view 
through a slot in the cover. Since the spiral begins near the centre of the dise, it 
follows that the dots pass more and more rapidly in and out of view, and at last their 
speed is so great that few people succeed in hitting more than a small proportion in 
the last few sectors. What particular qualities are tested by the machine need not 
concern us now ; the immediate interest is in the fact that Miss May Smith, working 
independently with it, obtains results that show a definite relation, in every group 
tested, with the results of my own personal interviews. Each group must be taken 
by itself, for in such a test workers with a flat-iron cannot be judged by the same 
standards as workers with a pen; in fact, their results are consistently lower. But 
in every occupation group those with a high assessment put up on the average a 
worse performance than the “ noughts” and “plus ones.” It is only an average, 
however. We donot claim that in individual cases it has any diagnostic value, except in 
a small group to be discussed later ; but it confirms the significance of my own findings. 

Miss Smith analyses the results in various ways, but for comparison I shall 
consider only the number of hits before breaking point is reached—that is, before the 
subject misses as many as five dots in immediate succession. 
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CORRELATION OF THE DOTTING TEST WITH PSYCHOLOGICAL FINDINGS. 


The following Table shows dotting results grouped into four classes of descending 
merit, with a cross classification according to the presence of symptoms. The sub- 
jects were learners in the school of telegraphy ; those with severe symptoms obtained 
no first places, 26 per cent. of them being placed in the lowest class. (It is note- 
worthy that 4°9 per cent. of cramp subjects reach the A class in dotting, thus showing 
the anomalous nature of the disorder ) 





TABLE III. 
Dotting 
Psycho-neurotic symptoms A ' Cc D 
. . { Number 5 19 eos 26 ee 4 
None (54) | per cent. y 35 — 48 o 7 
on - { Number ie ! 14 ee 4 
Slight (27) ( per cent. oes 15 52 18 ove 15 
eta cael | Number “ie 0 7 7 eee 5 
Severe (19) | per cent. 37 37 ont 26 


The next table shows the same and other groups with the mean of the number 
of hits. The figures headed “ V" show the variability within each group, which 
increases with the severity of the symptoms, except in the case of the non-cramp 
controls ; this indicates that among the severe cases, although the mean is low, yet 
some members of the group put up very good records. It will be seen later that a 
very important reason is offered for this phenomenon, but the absence of variability 
in the non-cramp controls needs explanation. I believe it is due to my inexperience. 
They were my first essay in this investigation, and I believe that I missed symptoms 
which I should now expect to find; so that some of the good performers in the 
0 class should be in the other. 

Meanwhile, without spending time upon more figures, I will ask you to accept the 
statement that the correlation between the results of the two methods of examination 
is constant in all the groups examined. 


TaBLE 1Y.—Dorrinc REcornps AND MENTAL TyPE. 
46 non-cramp subjects 











100 learners 100 clerical workers and 41 cramp subjects 
Psycho-neurotice _ wn —. 
symptoms Mean Vv Mean Vv Mean Vv 
None oe 171 + 87... 24°4 + 1 183°6 + 3°68 ... 21:9 + 1°49 ... 176 + 5°31... 23-7 
Slight ... 170 + 6:1... 27°9 + 2°71 183°0 + 58 21°1 + 2°34 ... — eee _ 
Severe ... 145 + 7°2... 30°6 + 3°8 1706 + 5°5 ... 247 + 2:39 ...148 + 58 ... 22-6 


(Cramp subjects) .1014+68 .. 64 + 6°48 


TYPES RECOGNIZED AT THE PERSONAL INTERVIEW. 


A pure conversion hysteria was rarely met, though some cramp cases seemed to 
conform to that type. A hysterical stigma that I frequently “ suggested” in my 
work with war cases is the yielding grip shown when the subject is invited to resist 
the attempt to pull open the fingers of his clenched hand. This was often seen in 
cramp cases and I have seen it in three other subjects of this inquiry, always associated 
with further symptoms of hysteria. Here is one example :— 

Female, clerical worker, aged 32. Suffers from rheumatism and headaches. Used to be 
nervous till the age of 19; had fear of the dark and terrifying dreams. Appendicectomy at 
27 after eighteen months’ pain. Periods ceased for eleven months, then became excessive 
till hysterectomy was done for fibroids. She gave up nursing because her heart was wrong. 
Often has heart attacks at work. One lung is also wrong. Wears glasses for headaches. 
Yielding grip with either hand. 

The characteristics of this case are total absence of anxiety in the presence of 
anomalous physical complaints, and the pathognomonic sign of the yielding grip. 
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The following is an example of what I call anxiety with hysteria :— 

Female, clerk, aged 33. Dislikes the work. Can day-dream without interference with 
her work. A month ago was away for “nerves.” Had made a mistake and it worried her. 
Always had feared the dark or of being alone. Nervous if spoken to by strangers. Cinemas 
try her eyes. Has good and bad days. No energy; improves as the day goes on; has a 
feeling of “something awful going to happen—a cloud.” Tennis is too much for her; 
influenza left her heart weak. (Asked how that showed itself.) Goes faint in trains and 
crowds. Could not sit in a small room like this; would make her come over all faint; no, 
not frightened at all; it’s the heart. Wears glasses (+ 0°25 cylinders) to avoid strain and 
headache. Had all her teeth out for gastritis before age of 21. Hands are blue. Does not 
look forward to staying on for her pension. Talks frankly about shortage of men, but 
declares indifference. Grip good. Assessed at + 5. Dotting score, 162. 

I do not attempt to define hysteria, but in this case there are frank anxiety 
symptoms and the readiness of the patient to ascribe her troubles to heart, teeth 
and eyes, influences me in adding the diagnostic qualification of hysteria. 

The next case is similar clinically :-— 

Laundry worker, female, aged 34, married, four children. Likes the work very much. 
Would not change it if given the chance. “‘ My nerves are all bad. The least worry makes me 
go all of a shake. I worry at the least thing. I’m afraid in the dark or of being alone. 
Wouldn’t go along a dark road.” Describes claustrophobia. ‘‘ Should worry and fidget in 
this room. Never go in a bus; wouldn’t go alone in a train ; feeling of being observed; never 
go out by myself.” She has to find a companion to accompany her to work. A summons to 
see her manager would make her go all hot. “ All of us have been born with nervous 
debility.”” Never goes to the pictures. Is asocial. 

She has a yielding grip, which she ascribes to rheumatism. 

Assessed at + 4. Dotting, 87. 

The interest of this case is in the fact that a woman with these symptoms is able 
to carry on as a laundry hand without being affected in her work, and without any 
excess of sick leave. She looked fairly placid, was rather fat and flabby, and gave no 
external indication of her minor psychosis. 

The next case is one of pure anxiety in a good type of man successfully holding a 
responsible position :— 

Aged 87. Likes his work. Would not do work at which divided attention is possible. 
(This attitude, judged in the light of his symptoms, may represent a desire to keep busy in 
order to drive away his anxiety.) Is highly strung. Wakes up and thinks of his work. Tended 
to stammer after the war. Speaks slowly now as a result. Was afraid of the dark after the 
war. Hates social activity (dances and so on). Gets frightened at a tea-table. Has now 
got over the inordinate dread he had after the war. Describes claustrophobia. Hates theatres. 
Is able to lecture in spite of his fears. Hopes he could tell a lie if he wanted (absence of 
obsessional over-scrupulousness). Has experienced the sentiment d’incomplétude, but can 
“let it rip.” 

ade alle about his worst war experience, he says it is hard to say what it was, then 
makes a joke about blood and entrails with no emotion whatever. 

Assessed at + 3. Dotting score, 62 (a very bad record). 

This man is kept from a breakdown by his keen interest in his work; if some 
added stress led to a breakdown, it would be regarded as a bolt from the blue if his 
previous condition was not ascertained. 


THE OBSESSIONAL SUBJECT AS REVEALED BY THE DOTTING TEST. 

The correlation between the two methods of examination was occasionally disturbed 
by a subject with a high assessment doing an exceptionally good performance at the 
dotting. One day my colleague put before me my notes on half a dozen cases and 
asked what was common to them all; I answered that they were all “ obsessionals ” 
and was told that these were the people who blurred our statistics by their excellent 


dotting. 
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Here is an example :— 

Male, aged 43, doing responsible clerical work. Work is a bit monotonous. Can day-dream 
without interference with work. Can cast up a column and talk. Writes music and 
harmonizes for fun. Gets a physical sensation from music, but analyses and criticizes. (Are 
you nervous?) “ That’s a funny question. I get agitated at music or chess.” Prefers the 
dark. Easily gets fidgety and impatient. Strong sentiment d’incomplétude since boyhood. 
Tells a story of a fear that made him always rush past a lavatory. Has a dread of fire. Had 
to give up chess because of an obsession to arrange everyone in the street in accordance with 
the knight’s or bishop’s move. 

Assessed at + 3. Dotting, 322. The best we have seen. 

Note the almost entire absence of anxiety as contrasted to the case previously 
described ; note also the difference in the dotting score in two men, both of whom 
are well educated and efficient at their tasks. This latter case admittedly shows 
few symptoms—they are curiosities rather than disabilities—but enough to place 
him in his group and account for the extraordinary dotting. 

The next subject is more likely to come to disaster through her symptoms, which 
are, I think, ominous in one of her age. 

Female, aged 19}, art student. Can draw and be read to; if not read to she has to make up 
stories. Is very nervous. Has terror of fire—no reason for it. Will not sleep high up in a house. 
Gets up and goes round the housé, and whilst doing so argues the pros and cons. Terrified at 
thunder or loud organ. No fear of dark but of midday blight (i.e., overhead fog); hates the 
orange colour. Has feeling of being observed, but ascribes it to her height ; to counteract the 
feeling she has “created an atmosphere of being fast.” Sentiment d’incomplétude every 
night of late. Hands shook and she had fear of traffic after an operation. (What operation ?) 
* My inside had slipped.” “I dissect my actions and then dissect the dissection. A vicious 
circle till I nearly go mad. I try; and can’t stop. This started at the age of 15. I have 
nonsense dreams of fire and being chased by bulls. I am social or unsocial in moods and 
think of marriage in moods.”’ Describes hypnagogic hallucinations. 

Assessed at +4. Dotting: 236. 


Here the fears are quite specific, only appearing in special circumstances and 
therefore not likely to interfere with the dotting ; the main symptoms are obsessional. 

Since this behaviour of the obsessional subject was noted Miss Smith has 
written on every exceptionally good record—before I examine the subject—the words 
" obsessional or normal,” and so far every one so noted has been obsessional. But it 
does not follow that every obsessional makes a good score. The worst score, apart 
from cramp subjects, was made by a “ plus 5” obsessional who was in a state of 
severe secondary anxiety. 

The following table shows the mean of the dotting performance of three 
groups :— 


TABLE V. 
Diagnosis No, of cases Mean of the dotting test 
O és ii oon 250 ‘nie 164 + 2°0 
Obsessional ... ae 38 7 201 + 5°5 
Hysteria or anxiety 105 = 142 + 3°1 


The figures after those expressing the mean show the probable error, calculated 
statistically. The most important observation is that all exceptionally good records 
are made by obsessional subjects. 


RESULTS OF INVESTIGATION OF DIFFERENT INDUSTRIAL GROUPS. 


In the following table the percentages are based upon the examination of not 
less than 100 subjects in each group :— 
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TABLE VI. — PERCENTAGE DISTRIBUTION OF ASSESSMENTS IN DIFFERENT GROUPS. 


Clerical work Routine clerical Laundry Art school Telegraph 

a ay tt learners 
A B Cc D E F G 
0 ee ee ed on Oo, = SR i ie 
+1 ~.l.6 OD sos ee as oe a ws 26°8 ... = QT 
+ 2 18... += 20 oo: ea a: ee, os = 
+ 3 3 eee 9°3 ore : ae 8 wae 15 = 14°4 een 5 
+4 0 re 2 aun 6 es 3 ae 5 eee 9 os 9 
+65 aries. 0 aoe 1 ¥ - ae e as 2 a 1 


Group A represents establishment F. C., whose sickness records I detailed early 
in this paper. Those records showed an absence of psychoneurotic illness, and this 
is associated with a high percentage of the first two assessments and an absence 
of any assessments in the last two groups. But this is not the whole of the 
information available, for we know that special circumstances directed the attention 
of the medical staff to the importance of studying the temperamental qualities of 
their employees, and there had been a definite attempt to exclude people judged 
temperamentally unfit. The results seem to have been the exclusion of hysterics, 
and of some anxiety subjects, but probably a selection of obsessionals, who are by no 
means to be rejected on grounds of inefficiency. The firm has a high percentage of 
employees (84 per cent.) who say they are satisfied with their job. 

Group B has not been subject to this selection, and only 62 per cent. are satisfied. 
Their sickness rates, however, show no excess of psychoneurotic troubles. 

Groups C and D are very similar. There is a considerable amount of psycho- 
neurotic illness, and only 584 and 64°3 per cent. are satisfied with their jobs. 

Group E produced results that surprised us. We knew that psychoneurotic 
illness was non-existent therein, and we expected to find a totally different incidence 
of latent minor psychoses. Yet our findings gave results practically identical with 
those obtained from clerical workers. (The first two assessments should be added 
together to give a fair comparison; a change in the standard of assessment has 
increased the + 1 class at the expense of the noughts.) Contentment with the work 
seems to be a characteristic of this laundry—which is managed on enlightened lines— 
and it was rare to fiuid a worker who could be persuaded to express a wish to change 
into any other occupation. 

Group F gave us an insight into what is described as the artistic temperament. 
All its members were in fairly comfortable financial circumstances, and all were in 
an occupation which they had selected in accordance with their own desires. No 
illness records were kept, but absence was negligible. The high assessments were 
largely due to the presence of obsessional subjects. 

Group G suggests that symptoms are absent or less easily detected in some young 
people who will probably show symptoms at a later period. It shows, however, that 
symptoms are present at an early age and can be detected. 

Among the laundry workers are a fair number of girls between 14 and 15 years 
of age. Although symptoms in these are not well defined, yet types can be recognized 
and the assessments are confirmed by the dotting test. 

Early in our work we found there was no significant statistical difference between 
the results in the two sexes, and therefore no attempt has been made to keep the 
figures separate. 


GENERAL CONCLUSIONS. 


The dotting test keeps a check upon the results of the psychological examination. 
There is a high proportion of people in the general population suffering in 
varying degrees from the minor psychoses. These may not affect sick-rates in 
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some occupations, but in others may be the cause of considerable loss of time 
through illness. 

There is no reason to helieve that there is any active selection of particular 
occupations by psychoneurotic people, except in the case of art students, where the 
results of the investigation confirm popular beliefs about the “ artistic temperament.” 

The results suggest that the commonly supposed “ causes ”’ of psychoneurotic illness 
are merely factors in exacerbating a previously existing condition. Yet the fact that 
such illness is absent in some groups indicates the importance of studying exacer- 
bating factors that must be present in those groups with a high sick-rate. 


Discussion Dr. LANGDON-DoWN (President) said that the methods devised and the 
experience gained by Dr. Culpin in his interesting and novel research were valuable in them- 
selves and promised most useful results, both for industrial employers and for medical 
psychology. ; 

The conclusion reached that on a brief examination such as had been described, nearly 
50 per cent. of an ordinary sample of industrial workers gave evidence of minor psychoses 
pointed to a fresh content and value of that term, and gave a new and striking picture of the 
psychology of the general population and the degree in which it is capable of adjusting itself 
to modern conditions. 

Dr. Culpin would be the last to claim that his research was complete or that his 
conclusions were final and various further questions suggested themselves which required 
elucidation, such as the correlation between the dotting record and practical efficiency in 
different types of work, and the correlation between the presence of minor psychoses and 
efficiency for particular purposes. Dr. Culpin might be able to throw further light on the 
beginnings of these conditions and their causes. 

Dr. T. A. Ross said he agreed that the paper was a stimulating one, but ventured to tilt 
at the term “ minor psychosis.” This was not an academic matter. From this point of view 
people might be divided into normal and psychotic. The normal had a wide range of 
variation of reaction to the difficulties of this world. Some took up the stresses without 
trouble, others felt distressed (ill) for some hours, days, months, years; but still they were 
suffering from the ordinary emotional reactions. 

The psychotic, in some ways, was living in a world of unreality—people in this other world 
had glass legs, to take an extreme example. Now if this were true, it was not surprising that 
Dr. Culpin found 50 per cent. of work-people showing symptoms of “ minor psychosis.” 
A psychoneurotic was not so much a sick person as a person who for some reason was 
exploiting what were normal reactions. Psychoneurosis, therefore, had nothing to do with 
psychosis. 

Mr. R. D. GILLEsPiz.—In the tables exhibited, in which there is classification of 
occupations into laundry-work, etc., what was the intelligence-distribution as between the 
different occupations ? and what was the age-distribution within each group? These points 
might have some bearing on the types of illness developed. 

Dr. Culpin had described as a “minor psychosis”? a case in which he had expressed 
surprise that the patient had been able to continue at the work. This was surely a major 
disturbance, even if only a psychoneurosis. Another case was described as “anxiety with 
hysteria,”’ because the patient attributed her troubles to her heart, ete.—but the patient in an 
anxiety-case always does so. 

Professor GREENWOOD (representative of the Medical Research Council Statistical 
Committee on the Telegraphist’s Cramp Committee) said that a member of his Committee 
had asked how far the Culpin-Smith temperament assessments were borne out by experience 
—i.e., whether the proportion of sufferers from assignable degrees of minor psychosis who 
became efficient officers, differed from that of the Culpin-Smith normals. 

To answer this, a statistical study was made of the Culpin-Smith assessments and the 
service reports, after a year’s experience, on 52 male and 56 female entrants.' Of the males, 
36-5 per cent, were reported “ good” or “ very good” officers. This figure increased to 


' Industrial Fatigue Research Board, Report No. 43, pp. 37-40, H.M-S O., 1927. 








430 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 








24 Culpin: A Study of the Incidence of the Minor Psychoses 


44-4 per cent. if the Culpin-Smith worst classes were excluded and to 53-8 per cent. if the 
Culpin-Smith normals only were retained. For females the percentages were 39-3, 40-4, 
and 50-0 respectively. 

From so small an experience, a statistician could not consider the differences so great that 
coincidence could not be a factor; but he was entitled to say that the work suggested that 
measures of temperament of the precision and applicability of the psychologist’s measures 
would result from the researches initiated by Dr. Culpin and Miss Smith. 


Dr. CULPIN (in reply) said he agreed with Dr. Ross as to the clinical aspects; their 
difference was etymological. The word “ neurosis” had a curious history. It was first 
used at the end of the eighteenth century to indicate a definite interference with the physio- 
logical function of nerve tissue. Lead colic, for instance, was a “neurosis.” Then in “the 
seventies ’’ Huxley and Romanes speculated on the two aspects of certain processes; 
“psychosis,” action on the part of the mind, and “ neurosis,” action on the part of the 
neurone, and one of these philosophers formulated the view, “no psychosis without 
neurosis.” This legitimate metaphysical conception intruded upon clinical usage, and so 
we found Maudsley writing of “ ... families in which epilepsy, insanity and other 
neuroses existed.’”” Nowadays if a man irrationally believed that he was being perse- 
cuted, and acted upon that belief, we said he suffered from a psychosis. But if a man 
irrationally feared to cross an open field, and acted upon that fear, we said that he suffered 
from a neurosis. This verbal distinction had neither clinical, etymological, nor metaphysical 
justification. We might continue to use “ neurosis’? and “ psychoneurosis”’ in this loose 
fashion. He (Dr. Culpin) would probably do so himself, but in our scientific discussions we 
should avoid words that offended the scientific canons. 
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Clinical Section. 


President—Sir HERBERT WATERHOUSE, F.R.C.S. 


[December 9, 1927.] 


CASES. 
Still’s Disease Cured by Intercurrent Diphtheria. 


By GrEorGE RosspDALe, M.D. 


D. D., A BOY, aged 6. 

History.—May, 1925, at Queen Mary’s Hospital, under care of Mr. Mortimer 
Woolf. Prolonged intermittent pyrexia, suggesting septiceemic condition. 

September, 1925.—Out-patient St. Mary’s Hospital, Plaistow. Marked wasting 
of limbs; trunk and face muscles emaciated. Hip-, knee,- wrist- and finger-joints 
affected. Knee-joints and proximal interphalangeal joints spindle-shaped. Screams 
on being moved. Lungs: Left base, localized area of increased vocal resonance and 
tactile fremitus. Heart: Muffling of cardiac sounds over fifth left space. X-Ray: 
Pericardial effusion. Hemoglobin 45 per cent.; red cells 4,815,000 per c.mm. 
Colour index 0:5. White blood cells 24,322 per c.mm. 

February, 1926.—At Hospital for Sick Children, under care of Dr. Still. 
Diagnosis of Still’s disease. A few discrete glands palpable in axilla and groin. 














Spleen just palpable. Multiple arthritis (knees, wrists, elbows, cervical and dorsal 
vertebrae). 

March, 1926.—Nasal diphtheria, under care of Dr. MacIntyre at Plaistow Fever 
Hospital. Profuse purulent discharge from ears. Nasal diphtheria cleared satis- 
factorily after injection of antitoxin; no change in arthritis or ear discharge for three 
to four months, then very slight improvement which continued for next two months. 

September, 1927.—Child well covered ; restoration of joint function ; development 
not arrested. Some limitation of rotation of head to right and of extension of neck. 

The following are points of interest illustrated by this case :— 

Influence of the Acute Infectious Diseases on Still's Disease.—Still [1] states 
that measles, scarlet fever and catarrhal jaundice are followed by an improvement 
of the joint condition. Parkes Weber [2] recorded a case of Still’s disease with 
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marked improvement after an attack of enteric fever. The Still’s infection had 
been in existence two years without improvement, previous to the enteric infection. 
Hingston [3] reported a case of Still’s disease in a child of three, in whom diphtheria 
developed seven days after the initial joint involvement of the disease. This patient 
was quite well two and three-quarter years from the onset; however, the attack of 
diphtheria did not prevent the spread of the disease from the knee to the elbow- 
joints. As opposed to the diphtheria being the cause of the mildness of this case, 
Parkes Weber [2] lays stress on the occurrence of mild and self-limited types of the 
disease. Subsequent to an attack of diphtheria, the present case progressively 
improved from a parlous condition which had persisted for one year to a state of 
comparative well-being. 

Frequency of the Disease—Rohmer [4], in 1922, found twenty-two cases in the 
literature in addition to the twelve cases brought forward by Still [1] in 1897. 

Acuteness of the Febrile Stage-——The present case conformed to a case published 
by Ness [5], where the diurnal variations in temperature amounted to 7° and 8° F. 
Koplik [6] also published a case of this type where there was a high intermitting 
temperature for about five weeks with leucocytosis prevailing during the period of 
pyrexia. In Still’s cases the fever was not marked. 

Difficulty of Diagnosis in Early Months.—During the early months of the illness 
in the present case it must have been impossible to arrive at an exact diagnosis. 
The case was first seen by me six months after the onset of the illness, when a 
provisional diagnosis of Still’s disease with pericarditis could be made ; at that time 
there was no enlargement of the spleen nor were any superficial lymph glands 
palpable. The enlargement of the spleen was with difficulty detected five months 
later by Dr. Still, owing to distension of the abdomen, and there were a few discrete 
glands in the axille and groins. 

REFERENCES. 

{1} Sriuu, G. F., Medico-Chirurgical Trans. Lond., 1897, 1xxx, 47. [2] WEBER, F. Parkes, Brit. 

Journ. of Children’s Diseases, 1905, ii, 208. [3] H1naston, D., Arch. of Pediatrics, N.Y., 1909, xxvi, 417. 


[4] RoHMER, P., Journ. de Médecine de Paris, 1922, xii, 292. [5) Nuss, R. B., Brit. Journ. of Children’s 
Diseases, Lond., 1910, vii, 199. [6] Koprik, H., Arch. of Pediatrics, N.Y., 1910, xxvii, 653. 


Discussion.—Dr. J. D. ROLLESTON said that in the present case there appeared to be no 
justification for supposing any causal connexion between the attack of diphtheria and the 
subsequent improvement. In the first place, purely nasal diphtheria rarely had any effect on 
the general condition, and secondly, there was an interval of three or four months between 
the acute infection and the commencement of recovery. 

Dr. H. S. STANNUS asked whether in this case the treatment by antitoxin might have 
been a factor in arrest of the disease, also whether horse serum has ever been used in the 
treatment of Still’s disease. 

Dr. ROSSDALE (in reply) said rigidity of the neck was a typical occurrence in Still’s 
disease, and it persisted markedly in a proportion of cases. Janzen antidiphtheritic serum 
with doubtful results. 


A Case of Coarctation of the Aorta. 
By Donautp Hunter, M.D. 


G. W. T. H., MALE, aged 14. Occupation, messenger boy. 

History.—Patient is the only child of healthy parents. The birth was normal. 
The mother has had no other pregnancy. No cyanosis was noticed at birth or 
subsequently. At twelve months he had measles, followed by whooping-cough 
and pneumonia. At 4 years a vesical calculus was crushed and removed under 
general anesthesia, the mother being told for the first time that the boy had a weak 
heart. At 5 years right inguinal herniotomy was performed and he rapidly 
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recovered after the operation. At 6 years he had acute bronchitis and the mother 
was informed that he would die of heart disease, probably within twelve months. 
At ten years the mother first noticed pulsation in the right side of the neck. He 
does not complain of this, though sometimes he puts his hand up to it as if it annoys 
him. There is no history of rheumatic fever, chorea, headache, sleeplessness, buzzing 
in the ears, suffusion of the neck, epistaxis or hemoptysis. He attended school 
regularly and was able to play games without disability. He first came under my 
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Fig. 1. 


observation at the age of twelve years, suffering from acute follicular tonsillitis. 
He was treated with sodium salicylate and was afebrile after five days. 
Examination.—Patient is slight in build, weighs 4 st. 10 lb., and measures 
4 ft. 6 in. in height. There is no cyanosis, dyspnoea, or clubbing of the fingers. 
There is heaving pulsation on both sides of the neck, much more marked on the 
right side. Here there is an area of diffuse expansile pulsation under the outer head 
of the right sterno-mastoid muscle, with a systolic thrill best felt immediately above 
the clavicle. The thrill corresponds to a short harsh systolic murmur localized to the 
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area of maximum palsation. There is excessive pulsation in the subclavian arteries ; 
the radial pulses are equal (84), regular and forcible. The blood-pressure (brachial 
obliteration) is 165/90 mm. Hg on the right side and 155/85 mm. Hg on the left. 
In the interscapular space are several visible, palpable, subcutaneous arteries obliquely 
situated. They are as large as the radial artery of an adult, each being palpable for 
about 5 cm., and each showing a systolic thrill and murmur. Visible pulsation is 
absent in the lower extremities ; the femoral, popliteal and dorsalis pedis pulses are 
not palpable. The blood-pressure in the lower limbs is therefore not recorded. 





Fic. 2. 


The apex-beat is forcible and is found in the fifth left interspace in the mid- 
clavicular line. There is no cardiac dullness to the right of the sternum, though 
there is slight visible pulsation here in the third and fourth interspaces. After 
exercise a faint systolic thrill is palpable in the second left interspace adjacent to the 
sternum. On auscultation the heart sounds are normal in intensity at all areas, and 
a short, soft systolic murmur is heard which is maximum in the second left 
interspace and is conducted to the apex. No murmur is heard at the back of the 


chest. 
inguinal herniotomy. There is no cedema of the feet. 


Nothing abnormal was found in the abdomen except the scar of a right. 
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Graphic Records. 


Radioscopy shows enlargement of the heart to the right and slightly to the left. 
The aortic shadow is wide, pulsates excessively and is higher than normal. 

An antero-posterior orthodiagram (fig. 1) shows a longitudinal measurement of 
12:7 cm. and a transverse of 11-9 em. (R = 4:3 + L =7-6). The transverse 
measurement of the aortic shadow is 5-1 cm., and it shows a considerable 
prominence to the right. 

An electrocardiogram (fig. 2) shows a high amplitude of the ventricular complexes 
in leads II and III (Re 44 mm., Rs = 36 mm.). P and T are negative in 
lead III. 

(For these records I am indebted to Dr. D. Evan Bedford). 


Wassermann reaction in blood negative. 

Diagnosis.—The pulsating swelling in the right side of the neck is evidently a 
tortuous dilated right common carotid artery. The excessive pulsation of arteries in the 
neck and upper limbs associated with a high blood-pressure and the absence of pulsation 
in the arteries of the lower limbs led to a search for enlarged subcutaneous arteries on 
the chest wall. 

Radioscopy and the orthodiagram then confirmed the diagnosis of coarctation of 
the aorta, the findings being identical with those recorded by Assmann [1] and 
Vaquez and Bordet |2) in such cases. 


REFERENCES. 


1} ASSMANN, H., “‘ Klinische Réntgendiagnostik,’’ Leipzig, 1922, 91. (2) VaQurEz, H., and 


BoRDET, E., ‘‘ Le Ceeur et l’Aorte,’’ Paris, 1920, 130. 


Discussion.—Dr. F. J. POYNTON said this certainly was a case of coarctation of the aorta ; 
he had had one recently, that of a boy aged 10, who, since 5 years of age, had had pains in 
his limbs. A week before entering the hospital he was taken very ill, with vomiting, high 
fever, and diarrhea. At first he was thought to have typhoid fever, until examination of the 
heart revealed a loud murmur to the right and over the mitral valve, its maximum being 
between the right nipple and the right margin of the sternum. He was extremely ill, and 
hemolytic streptococci were found and were grown from the blood. The child became 
delirious and died. He thought it was probably septic endocarditis. Post mortem, there was 
found to be no change in the heart, and the bicuspid and aortic valves were untouched. 
There was coarctation of the aorta, not very severe, but perfectly obvious, and, immediately 
beyond it, an ulcerative aortitis. The boy had had a fall and dislocated his elbow, and he 
recovered badly from the anesthetic which was necessary ; indeed, he never quite recovered 
from it at all. 


Dr. F. PARKES WEBER showed a diagrammatic illustration of the predominant collateral 
circulation through the internal mammary arteries in the case of stenosis of the aortic 
isthmus, which he described at the Medical Section of the Royal Society of Medicine on 
April 26, 1927 (Proceedings, 1927, xx, p. 29). 


Dr. D. EVAN BEDFORD said the interesting feature in this case was the abnormal vessel 
in the neck, which he thought was a dilated common carotid such as was seen occasionally in 
cases of high blood-pressure. In the present case there was marked widening of the aorta, 
shown in the orthodiagram, and due to dilatation of the ascending arch proximal to the 
coarctation. This was most characteristic of coarctation. He had seen an aneurysm of the 
ascending aorta in a child with coarctation. In specimens of coarctation the vessels might 
arise abnormally from the aorta. 








436 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





38  Wakeley : Lymphangioma of Tongue ; Tuberculous Arthritis 


Lymphangioma of the Tongue. 
By Ceci P. G. WAKELEY, F.R.C.S. 


G. D., AGED 8, came under observation in January, 1927, complaining of 
a swelling on the right side of his tongue. His mother stated that she first noticed a 
small lump on his tongue when he was three years old and that this had gradually 
increased in size. 

On examination the right side of the tongue was about three times the size of the 
left, and the submaxillary gland was enlarged On compressing the tongue it could 
almost be made to return to its normal size; while, when compression was released 
it quickly became larger. As the whole of the right side of the tongue was involved 
local treatment except removal of half of the tongue seemed useless, and at the 
beginning of February the right submaxillary gland was excised and the right lingual 
artery ligatured with the idea of diminishing the blood supply to the right side of 
the tongue. 

The microscopical section of the submaxillary gland appeared to be normal except 
that the blood supply seemed to be much increased throughout the gland. The size 
of the right side of the tongue became smaller following the operation, but a month 
after it slowly increased in size. 

In the beginning of March, 1927, 200 mgm. of radium were inserted into the 
right side of the tongue and left im sitw for three hours. This did not have any 
definite result on the size of the tongue. 

After this, X-ray treatment was given between April and September, 1927: 
7 P.D. in all, through a 3 mm. aluminium filter. 

Present Condition.—The right side of the tongue is still enlarged; the X-ray 
treatment does not seem to have had much effect. 


The PRESIDENT said that in his experience either igni-puncture, multiple and several 
times repeated—not doing very much at one sitting—with the electric cautery or with a very 
fine Paquelin cautery, had given better results than anything else. There was no risk to life 
or of hemorrhage. He strongly advised that course in this case. 


Tuberculous Arthritis of the Shoulder-joint. 
By Crecit P. G. WakeELeEy, F.R.C.S. 


H. B., AGED 8, was brought up to hospital because of his inability to raise the 
right arm above the horizontal position owing to stiffness. 

Past History—No previous illness; child has had many falls and bruises. 

Family History.—No history of any tuberculous disease of any description on 
either side of the family. 

History of Present Attack.—About two weeks ago the mother noticed by accident 
that the child was unable to raise the right arm much above the horizontal owing to 
stiffness. The boy did not complain of any pain and appears quite healthy otherwise. 
The condition has remained unchanged since it was first noticed. There is some 
atrophy of the right deltoid muscle. 

The X-ray shows a definite destruction of the upper epiphysis of the humerus, 
and some eating away of the diaphysis. 
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There is a similarity to pseudo-coxalgia in the lower extremities, and I thought it 
might be due to an attenuated virus, and not to the tubercle bacillus. What is the 
causative agent in tuberculous arthritis? Fraser, of Edinburgh, suggests that of these 
cases of tuberculous bone disease are 50 per cent. bovine tubercle, 50 per cent. 
human, and some Continental authorities think that joint cases are more likely to 
be due to the human tubercle bacillus than to the bovine. 


Pseudocoxalgia in a Girl aged 5. 
By Ceci P. G. WAKELEY, F.R.C.S. 


~ 


J.R., AGED 5. Brought up to hospital in May, 1927, because her mother had 
noticed a slight limp on the right side. 

No history of trauma. No family history of tuberculosis or syphilis. On 
examination there was a slight wasting of the thigh muscles on the right side. 
Movements of the hip were normal except for slight limitation of internal rotation 
and abduction. No shortening of the limb. There was a decided limp when the 
child walked. 

X-ray examination demonstrated a flattened, laterally expanded, fragmented 
epiphysis of the upper end of the femur. 

A walking caliper splint was advised, but this the parents (who are Christian 
Scientists) refused to let the child wear. Enforced rest was therefore advised, and 
this the parents agreed to. 

At the present time (November, 1927) the child walks very well, without tbe 
trace of a limp; there is no atrophy of thigh muscles and there is no limitation 
of movement. 

\-ray examination shows some fusion of the fragmented epiphysis. 
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This case is of interest as occurring in a girl since the condition is most 
frequently seen in boys. Rest seems to give just as good results as applying 
a walking caliper splint. 

The PRESIDENT said that he did not think he had ever before seen a case of pseudo- 
coxalgia in a girl. He regarded the cause as trauma, and perhaps the comparative immunity 
of girls was because they had been less liable to injury. 


Congenital Malformation of the Heart associated with Heart Block. 
By Bertram §. Nissf£, M.D. 


B.S., GIRL, aged 7, an only child. Father and mother healthy, the mother has 
had one miscarriage. 

History.—Measles and whooping-cough. Frequent attacks of bronchitis every 
winter. When 1 year 11 months old, had broncho-pneumonia, the pulse was then 
found to be slow and the presence of congenital heart disease noted. She is able to 
play games and her mother does not consider that she is noticeably more breathless 
than other children after exertion. During the last three months she had a cough 
and seems more easily tired: occasionally complains of palpitations at night. There 
is no history of syncopal attacks. 

Clinical Findings.—The child is well developed and the mental condition is 
bright. There is no cyanosis and the fingers and toes show no sign of clubbing. 
The tonsils are not enlarged. The pulse rate is 48 and the rhythm is regular. There 
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is right and left-sided enlargement of the heart; the apex beat, rather forcible in 
character, is situated in the fifth space 34 in. from the mid-line, and the cardiac 
dullness extends 1} in. to the right of the mid-line (confirmed by orthodiagram). There 

are no thrills. A harsh systolic murmur is heard all over the preecordium, being 
more marked to the left of the sternum in the third intercostal space. A third heart 
sound is heard at times. Blood-pressure 90 mm. systolic, 60 mm. diastolic. 
Numerous scattered rales throughout both lungs. 













































































y Fia. 2. 

n 

0 Electrocardiograph (fig. 1) taken November 4, 1927, shows complete heart block, 
5 the auricular rate being 92 and the ventricular rate 45. 

h | \ later electrocardiograph (fig. 2) shows 2 : 1 block, the auricular rate being 90 
re | and the ventricular rate 45. 


The case is one of complete heart block of congenital origin associated with a 

is patent interventricular septum. 

s. a Romberg and White |1) in addition to their own ease, collected thirteen examples 
| of congenital heart-block, in which the diagnosis was confirmed by graphic records. 
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In nearly all these cases there was patency of the interventricular septum, and the 
heart-block was generally complete. There appears to be only one instance of 
undoubted congenital heart-block not associated with congenital malformation of the 
heart. In this case, reported by d’Espine and Cottin [2], the child had a positive 
Wassermann reaction but no stigmata of syphilis. Keith [3] has drawn attention 
to the fact that the position of the A.V. bundle on the upper border of the 
interventricular septum or on the posterior wall of the heart is the usual one in a 
heart where the septum is partially or completely deficient. In the only autopsy 
recorded of this condition, Wilson and Grant [4] found in a case of 2:1 heart-block 
that fibrous tissue, instead of encircling the A.V. bundle as in the normal heart, had 
penetrated the bundle and subdivided it into a number of fine strands. Lewis [5 | 
has shown that conduction is readily interfered with by pressure on the bundle, and, 
as this will be the effect of the penetration of the bundle by fibrous tissue, the 
condition may be regarded as an abnormal degree of separation of auricle and 
ventricle. It is suggested that if the penetration of the bundle by fibrous tissue is 
extreme, or if there is an undue pressure on the bundle, there will be a _ total 
separation of auricle and ventricle, and that this affords an explanation of those 
cases of cardiac malformation where the heart-block is complete. Slight variations 
in the degree of pressure on the bundle will probably account for the fact that in the 
case described the heart block is at times 2 : 1 and at other times complete. 
I am indebted to Dr. B. T. Parsons-Smith for permission to show this case. 


REFERENCES. 


{1] RomBeraG, E. C., and WHITE, P. D., ‘‘ Congenital Heart Block,’’ Boston M. & S. J., 1924, 190, 
591. [2] p’EsPINE and CoTTIN, Bulletin de l’ Acad. de Méd., 1915, lxxiv, 292. [3] Kerirn, A., Lancet, 
1909 (ii), 519. [4] Witson, J. C., and Grant, R. T., Heart, 1926, xii, 295. [5] Lewis, T., ‘‘ Mechanism 
and Graphic Registration of the Heart Beat,’’ 1925, 


Case for Diagnosis. 
By Mortimer Woo tr, F.R.C.S. 


THE patient is a woman, aged 27. Six years ago she was operated on for 
cellulitis of the right leg. There are now numerous scars in the lower part of the 
leg. She has always been big, but since that time she has noticed the legs increasing 
in size. 

She was sent to me for an opinion as to whether anything could be done to 
reduce what was considered to be chronic cedema of both legs. On examination she 
is enormous, and shows evidences of gigantism. ‘The legs are not cedematous, but 
are part and parcel of the general condition. It is becoming increasingly difficult for 


her to get about. 
X-ray shows a small bony tumour in the pituitary fossa. 


Discussion.—The PRESIDENT said if the bony-looking growth in the pituitary fossa was 
an osteoma it was practically certainly an ivory one. 


Dr. F. PARKES WEBER, in regard to the history of inflammation in one of the legs, 
remarked that in very obese women, like the patient, attacks of a kind of non-suppurative 
cellulitis affecting the subcutaneous fat of the lower extremities were not rare. Such 
attacks left chronic subcutaneous, rather diffuse, fibrous indurations behind them. ' 


1 On such attacks of one kind of “‘ panniculitis,” cf. F. Parkes Weber, Brit Journ. Derm. and Syph., 
London, 1925, xxxvii, p. 907. 
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Aneurysmal Dilatation of the Pulmonary Artery in 
a Case of Congenital Heart Disease. 


By D. Evan Beprorp, M.D. 


L.B., FEMALE, aged 36. First came to hospital in November, 1926. 

History.—Always delicate, and under treatment for “ heart trouble”’ since child- 
hood. Never blue as a child. No rheumatic fever or chorea. Aged 7, pneumonia 
and empyema. Complains of breathlessness, exhaustion, and pain in the supra- 











lic. 1.—Frontal radiogram, showing an aneurysmal swelling of the pulmonary artery projecting to 
the left. The right branch of the pulmonary artery is greatly dilated, and on the screen showed 
expansile systolic pulsation. 


mammary region which is worse on exertion. April, 1927, severe attack of pain in 
the left chest and coughed up bright blood for several days. August, 1927, another 
severe attack of pain in the chest accompanied by cyanosis and dyspnea. The pain, 
is situated in the second and third interspaces near the sternum. 
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44. Bedford: Anewrysmal Dilatation of the Pulmonary Artery 


Examination.—Poor physique. Breathless and slightly cyanosed. Temperature 
often raised to 100 F. Pulse 90/120 regular. Blood-pressure, 115/70. Apex beat 
forcible, in the fifth space external to the mid-clavicular line. There is forcible 
expansile pulsation, systolic in time, in the second and third left interspaces near the 
sternum. A systolic thrill is palpable over this pulsation. On percussion there is 
dullness in the second and third left interspaces. On auscultation there is a systolic 
murmur maximum over the pulmonary area, and sometimes a continuous systolic and 














Fic. 2. -Oblique radiogram (half turn to left) showing the aneurysm of the pulmonary artery, 
and above this the aorta, which is of normal width. 


diastolic murmur is audible there. A diastolic murmur is usually heard along the 
left sternal border. The pulmonary second sound is greatly accentuated. In the 
chest the movement is diminished on the left side and the breath sounds are weaker. 
There are rales at the lung bases. 

Wassermann reaction negative. 

Blood-count, red cells, 5,300,000; white cells, 6,960; hemoglobin 1(5 rer cent. 
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X-ray Examination.—The heart is enlarged to right and left. The pulmonary 
artery is enormously dilated and pulsates abnormally. In the right lung root 
systolic pulsation of the dilated right pulmonary artery is visible on the screen. The 
aorta is normal. Orthodiagram: transverse diameter, 13-5 cm.; longitudinal diameter, 
12-5 cm. 

Electrocardiogram shows no abnormality. 

I think that in this case there is a congenital lesion, almost certainly a patent ductus 
arteriosus, and an added infective endarteritis involving the pulmonary artery. 
Often the valves escape, though the pulmonary artery is almost filled with vegetations, 
which commence at the site of the ductus arteriosus. Similar aneurysms of the 
pulmonary artery may occur with other congenital lesions, such as stenosis of the 
infundibulum. 


Discussion.—Dr. F. PARKES WEBER asked Dr. Bedford whether he was able, in the 
present case, to absolutely exclude aneurysmal-like enlargement of the left auricle. 


Dr. PARSONS SMITH agreed that the case should be regarded as one of congenital patent 
ductus arteriosus, with dilatation of the pulmonary artery; he was unable to hear the 
typical murmur of a patent ductus, but he had seen other cases in which the typical rolling 
murmur of patent ductus arteriosus was variable in its appearance and intensity. 


Dr. CAWADIAS said this patient showed the importance (often underrated) of the lesion 
of the pulmonary artery in such cases. He preferred to consider the case not as one of 
primary sclerosis but of (pathologically) secondary sclerosis of the pulmonary artery. In the 
cases of primary sclerosis described by Romberg, the morbid process localized first on the 
branches of the pulmonary artery itself and the first symptom was intense cyanosis, which 
dominated the clinical picture for one or two years, after which the patients died with 
symptoms of rapid cardiac failure. In descriptions by Ayerza and Arilaya, the clinical picture 
was nearly the same, except that these authors found syphilis in the history of the patients 
and insisted on the symptoms of early dyspnea and somnolence. The present patient had 
for many years had bronchitis and emphysema; the intense cyanosis indicating involvement 
of the pulmonary artery was of recent appearance. He (Dr. Cawadias) therefore considered 
that in this case, sclerosis of the pulmonary artery had developed secondarily to the other 
conditions in the same way as it developed in cases of tuberculosis, scoliosis, or mitral 
stenosis. 


Dr. EVAN BEDFORD (in reply to Dr. Parkes Weber): said he was sure that the swelling 
seen in the radiogram was the pulmonary artery and not the left auricle; the left auricle rarely, 
if ever, project to the left, almost always enlarging to the right. (In reply to Dr. Cawadias) 
two varieties of sclerosis of the pulmonary artery were described in the literature, the 
syphilitic type or Ayerza’s disease, and the non-syphilitic type. Many actual cases described 
by Ayerza and Argentine physicians were probably not syphilitic in origin. There were 
undoubtedly non-syphilitic cases in which the clinical course was very chronic, as described 
by Dr. Carey Coombs and others recently. In the present case the symptoms seemed more 
than could be accounted for by the signs in the lungs. 
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A Case of Primary Sclerosis of the Pulmonary Artery. 
By D. Evan Beprorp, M.D. 


E. S., FEMALE, aged 53, first attended hospital in June, 1927. 

History.—Scarlet fever, aged 7. Influenza, aged 32. No rheumatic fever or 
chorea. Has suffered from shortness of breath and cough for many years, and 
blueness for some time. In June, 1927, was confined to bed with bronchitis. 

Examination.—Cyanosed and breathless. Pulse regular, and normal in rate. 
Arteries normal. Blood-pressure 150/100. Apex beat forcible, external to mid- 
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Fic. 1.—Electrocardiogram showing normal rhythm, right ventricular predominance, and inversion 
of T-waves in leads 2and 3, The ventricular complexes (QRS) are splintered. 


clavicular line. On auscultation the second sound is reduplicated at all areas. No 
murmurs. The pulmonary second sound is accentuated and is reduplicated. 

Wassermann reaction negative. 

Blood-count: Red cells, 7,230,000: white cells, 9,000; haemoglobin, 120 per 
cent. 

X-ray Examination.—There is enlargement of the heart to both right and left. 
The pulmonary artery is dilated and pulsates abnormally. The pulmonary branches 
in the lung roots are engorged, especially the right, but do not pulsate. 
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Fic. 2.—Frontal radiogram showing dilatation of the pulmonary artery and 
enlargement of the heart to right and left. 


Orthodiagram, transverse diameter, 16 cm.; mid-line to right, 3-3 em.; mid-line 
to left, 11 cm.; longitudinal diameter, 14-3 cm. 

Electrocardiogram.—Right ventricular predominance. T waves inverted in 
leads II and III. 


Splenomegaly. ? Diagnosis and Treatment. 
3y V. S. Hopson, M.V.O., M.D. 


G. E. 8., AGED 11. Sex, male; at school. 

Admitted complaining of morning cough and sputum with huskiness of voice for 
a month previous to admission. Staining of sputum for one day a month before 
admission. Never repeated. 

Previous History.—Double pneumonia and pleurisy two years ago; always ailing 
since; no other illness. 
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48 Hodson: Splenomegaly (2); Lakin: Diabetes with Sciatic Neuritis 


Family History.—Eldest of three children; others healthy; no miscarriages; no 
family history of tuberculosis. 

On Examination.—Unhealthy-looking child ; muco-purulent discharge from nose ; 
sores about mouth not involving mucous membrane. Cardio-vascular and central 
nervous system: not abnormal. Respiratory: dullness at left base continuous with 
splenic dullness ; absent breath sounds over dull area. Digestive: tongue furred ; 
pharynx congested with post-pharyngeal discharge. Abdomen: distended; spleen 
hard and palpable three fingers’ breadth below costal margin ; liver hard and palpable 
below costal margin. 

Special Examination.—Wassermann reaction (blood and cerebro-spinal fluid) 
negative; mother’s blood negative. Von Pirquet reaction positive. Blood-count: 
red cells, 3,700,000 ; hzemoglobin, 74 per cent. ; colour index, 0-9; white cells, 9,000 ; 
polymorphonuclears, 59 per cent.; eosinophils, 1 per cent.; basophils, 5 per cent. ; 
lymphocytes, 37 per cent. Fragility of red blood-corpuscles normal. Van den 
Bergh reaction normal. Diminished number of blood-platelets. Urine normal; 
blood urea, 13 mgm. per cent. Stools persistently negative for tubercle bacilli and 
ova. Widal reaction and blood-culture negative during pyrexia. 

Laryngologist’s Report.—“ Pharynx: dry, glazed with crusts. Larynx: normal, 
a lot of mucus about. Nose: chronic suppurative ethmoiditis (? syphilitic).” 

Radiologist’s Report on Chest.—* Peribronchial striations only.” 

Treatment.—Course of intramuscular injections of quinine, bismuth, iodide, total 
1:25 grm., with marked improvement in appearance, but no change in abdominal 
signs or in the blood-count. During treatment showed slight staining of conjunctiva, 
with no other signs of jaundice; this has recurred from time to time. At intervals 
patient has had attacks of pyrexia without change in physical signs or blood- 
count. 


Case of Diabetes with Sciatic Neuritis and Muscular Atrophy. 
By C. E. Lakin, M.D. 


A. J., AGED 66, came to the surgical out-patient department complaining of pain 
in the back of the rightleg. Sugar was discovered in her urine and she was admitted 
to a medical ward. 

On examination she was found to have foot-drop on the right side with an 
exaggerated knee-jerk and absent ankle-jerk on this side. The muscles of the 
calf were tender and there was some loss of sensation (light touch) on the 
anterior surface of the right tibia. Laségue’s sign was positive. There was much 
muscular wasting in this leg, and in addition a very curious wasting of the interossei 
muscles of the right hand. No deep reflexes could be obtained in the arms. Pupils 
are small but react to light and accommodation: early cataract in the right eye. 
Nothing of significance in previous history; glycosuria was known to have been 
present for “some months.’ The weakness in the right leg had been coming on for 
four to five months. 

Wassermann reaction : negative. 

The sugar very quickly disappeared from the urine under simple dietetic restric- 
tions and she was discharged on a diet containing 1,600 calories and 50 grm. of 
carbohydrate per diem. 
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Notes on Blastomycosis ; Its Aetiology and Clinical Varieties. 
By Apo CAsTELLANI, C.M.G., M.D., F.R.C.P. 


From the Ross Institute, London, and the Tulane University of New Orleans, U.S.A.) 


THE term blastomycosis cutis, sensu lato, is used to denote any pathological 
condition of the skin due to the so-called “ yeast-like fungi,’ or “ budding fungi.” 

Yeast-like Fungi.—The term “ yeast-like fungi” is unscientific, but useful in 
practice. Yeast-like fungi are fungi which in the lesions appear as oval or roundish 
cells, some of them budding, with no mycelium. Morphologically, in the lesions two 
principal types of yeast-like fungi may be distinguished: (a) the blastomycetoid type, 
(b) the saccharomycetic, or cryptococcoid type. 





BLASTOMYCES-type CRYPTOCOCCUS -type - 


" Os 


a, O° 


Fic. 1.—Fungi in the lesions. 














The characters of the blastomycetoid type are the following: Cells larger, double 
contour very well marked, granules in the protoplasm very evident and of com- 
paratively large dimensions. The characters of the saccharomycetic, or cryptococcoid 
type, are the following: Cells generally smaller, double contour absent or much less 

iarked, protoplasmatic granules not so evident and usually much finer. 

These fungi (of both types) belong to widely different botanical groups; when 
cultivated, some of them show the same morphological characters as in the lesions, 
viz., oval or roundish budding cells, with no mycelium, but quite a number of them 
show presence of mycelium, and some, in fact, mycelium only. 


Ja—Trop. Dis. 1 
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The late Dr. Chalmers and myself have given a botanical classification of these organisms 
in the third edition of our “‘ Manual of Tropical Medicine.” Some of them are ascomycetes, 
others are fungi imperfecti; the principal families to which they belong are the following :-— 

(a) In cultures, budding cells, and in addition asci and ascospores present, no mycelium— 
Family Saccharomycetacer, Rees, 1870. 

(b) Same as (a), but mycelium present—Family Endomycetacer, Rees. 

(c) In cultures, budding cells (blastospores) present, no asci and no mycelium—Family 
Cryptococcacee, Kiitzing, 1833. 

(d) Same as (c), but mycelium present— Family Oosporacee, Saccardo. 

Each family contains a number of genera, a brief description of which may be found in 
Castellani and Chalmers’ “ Manual of Tropical Medicine ” (see also this paper, p. 7-11). 

For the purpose of the clinician and clinical pathologist an elaborate botanical 
classification is not necessary, and some time ago I suggested the following simple scheme. 


CLASSIFICATION OF YEAST-LIKE FUNGI. 


I. Mycelium absent, ascospores present— 
Saccharomyces sensu lato. 
II. Mycelium absent, ascospores present— 
Free budding Cryptococcus sensu lato. 
cells present | III. Mycelium present, ascospores present— 
Endomyces sensu lato. 
Lr. Mycelium present, ascospores absent- 
Monilia sensu lato. 


“Yeast-like fungi.” (In 
the lesions budding | Hanging-drop 
cells only, no myce- cultures \ 


lium.) 
Free ens VY. Mycelium present in large amount, 


cells absent ascospores absent—Blastomycoides. 


THE PRINCIPAL CLINICAL TYPES OF BLASTOMYCOSIS CUTIS. 


The principal types of blastomycosis cutis are the following :— 

(1) Blastomycosis verrucosa (syn. Blastomycosis, Gilchrist type). 

(2) Blastomycosis ulcerativa profunda seu mutilans (Blastomycosis, Wernicke- 
Ophiil type or Coccidioides type). 

(3) Blastomycosis purulenta profunda (syn. Blastomycosis, Busse type). 

(4) Blastomycosis glutealis (syn. Blastomycosis, Kartulis type). 

(5) Blastomycosis furunculosa (syn. Blastomycosis furunculosa, Furunculosis 
blastomycetica. 


(1) Blastomycosis verrucosa. 
(Synonym: Blastomycosis, Gilchrist type.) 


This type is characterized by raised, roundish or oval patches with a verrucoid 
papillomatous or frambcesiform surface, somewhat similar to tuberculosis verru- 
cosa cutis, and in certain cases framboesia. The following subtypes may be 
differentiated :— 

(1) Affecting usually the skin only, but may, in addition, in a later stage affect 
the mucose and internal organs ; found all over the world, but principally in tropical 
and sub-tropical countries—Gilchrist type, sensu stricto. 

(2) Affecting solely or principally the oral or nasal mucosa; this type is especially 
common in South America. It is known also as South American oral blastomycosis 
or blastomycosis Lutz-Splendore type, and a description of it may be found in 
Castellani and Chalmers’ “ Manual of Tropical Medicine,” third addition, p. 2084. 

(3) Affecting the tongue, causing at times an enormous increase in the size of 
this organ (macroglossia blastomycetica). 

(4) Affecting first the skin and later the internal organs, with symptoms of 
general infection and pyemia (systemic blastomycosis). 

















Sr Sead 


PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 449 





Section of Tropical Diseases and Parasitology 3 


Illustrative Cases. 


I will briefly quote nine cases among those I have had the opportunity of investigating. 
Four cases have been observed in England, but three of them contracted the affection abroad ; 
five cases were observed in Louisiana (U.S.A.). 


Case I.—Mr. M., while in Egypt during the Great War, noticed a papule near the left 
angle of the mouth, which later became moist and was covered by a small yellow crust. 
Other papules appeared and a patch formed. He reported to the medical officer who suggested 
syphilis. The Wassermann reaction was negative ; he had, however, a course of neosalvarsan 
without any benefit. During this treatment the condition spread to the mucosa of the lips 
and later to the tongue. After leaving the Army he consulted various medical men, some of 
whom suspected syphilis, others a tuberculide. Finally, in 1920, he went to see Sir James 
Cantlie, who kindly referred him to me. I suspected blastomycosis, and succeeded in growing 
a fungus, which recent investigation has shown to be very similar to Blastomyces tulanensis. 
After several relapses he apparently recovered completely after a treatment of potassium 
iodide in large doses, and vaccine. 


Case II (blastomycosis of the nose).—Mr. T., of Bradford, consulted me in January, 1921 ; 
he had a rather large papillomatous mass on the left ala of the nose, with severe loss of 
substance. The condition had started during the war while the patient wasin the Balkans, 
and had been considered a syphilide or a tuberculide. He had been treated with salvarsan, 
mercurial preparations and X-rays. I grew a fungus with characters somewhat similar to 
blastomycosis dermatitidis; in addition, a monilia-like fungus was grown with all the 
biochemical characters of Monilia metalondinensis. The condition yielded to potassium 
iodide in massive doses, but it took more than a year for a complete cure to be achieved. 


Case III (mild type of oral blastomycosis)—Master N. four years ago showed white 
patches on the tonsils and oral mucosa, apparently very similar to patches of thrush. Later 
several flattened nodules developed on the mucosa of the lower lip with a papillomatous 
surface. For these patches various diagnoses were suggested and various treatments were 
carried out without any benefit. He consulted me two years ago. The surface of one of the 
patches was scraped and from the deep parts of the lesion a fungus was found with the 
characters of a monilia, biochemically similar to Monilia metalondinensis. 

The characters of the fungus are briefly the following:—In the lesions only roundish 
budding cells are seen; in cultures a slight amount of mycelium is present. Milk not clotted. 
Gas produced in glucose, levulose, maltose and galactose. 


Case IV—(blastomyecosis of the tongue) Macroglossia blastomycetica.—In Ceylon, during 
the period 1903-1915, I observed three cases of a peculiar type of macroglossia of blastomy- 
cotic origin. Four years ago an interesting case of the same type was kindly sent to me by 
my friend, Dr. Broughton Alcock. The tongue was enormously enlarged and occasionally 
painful; the patient felt discomfort in eating and difficulty in speaking; he could not 
whistle ; the surface of the tongue was somewhat roughened in places, but no very typical 
verrucoid patches were present. 

Deep scrapings were made from the tongue, after drying and painting with tincture of 
iodine, and cultures were made. A fungus was grown, which I at first placed in the genus 
Cryptococcus, and later in the genus Monilia: Monilia macroglossiae. (For description of the 
fungus see page 7.) A prolonged treatment with potassium iodide in very large doses and 
fungus vaccine induced an apparent cure. 

Case V.—Mr. N., a white workman in New Orleans, two years ago, developed verrucose 
patches on the hands and forearms and on the face. A fungus was grown with the 
characters of Blastomycoides dermatitidis. 

Case VI.—Mr. R., New Orleans. Typical patches on the face and arms. I was asked by 
Dr. Hopkins to investigate the case. A fungus was grown with the characters of 
Blastomycoides tulanensis. 

Case VII.—Negro, New Orleans. Frambeesiform lesions on face. I was asked by Dr. 
van Studdiford to investigate the case mycologically. 
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Fig. 2.—Blastomycosis (Dr. Hopkins’ Case). 


Case VIII.—Mrs. B., New Orleans. Large verrucoid patches on the right forearm. A 
fungus was isolated with the characters of Blastomycoides tulanensis. 


Case IX.—Mr. O. P., New Orleans. Typical verrucoid patches on the face. A fungus 
was isolated with the characters of Blastomycoides tulanensis. 


JETIOLOGY OF BLASTOMYCOSIS CUTIS VERRUCOSA. 


General Remarks.—It is generally stated that blastomycosis cutis verrucosa is 
caused by Cryptococcus dermatitidis Gilchrist and Stokes. (Syn. Cryptococcus 
gilchristt Vuillemin). I have examined cultures isolated by me from several cases 
and also cultures sent from various sources, and I have come to the conclusion that 
the term covers several fungal species. 

The fungi I have grown from various cases and the cultures I have received from 
various sources, labelled Cryptococcus dermatitidis (Blastomyces, or Cryptococcus 
gilchristi) may be divided into two groups :—Those of the first group produce in glucose 
agar a growth with a smooth, often shiny surface, and frequently gas-ferment glucose 
and levulose and other sugars; they have nothing to do with Cryptococcus 
or Blastomyces dermatitidis, as originally described by Gilchrist and Stokes ; they 
are fungi of the genera Monilia, Saccharomyces and Cryptococcus, sensu stricto. The 
fungi of the second group produce on glucose agar a fluffy growth, somewhat 
resembling the growth of certain Trichophytons, and do not gas-ferment any sugars; 
these latter correspond—although only very partially—to the description of the 
fungus originally given by Gilchrist and Stokes: Cryptococcus dermatitidis (Blasto- 
myces dermatitidis), but they certainly do not belong to the genus Cryptococcus, as 
the mycelium in glucose agar is very abundant and aerial hyphe are numerous. 

As apparently, for botanical reasons, the generic term “ Blastomyces,” used by 
Gilchrist, cannot stand for the designation of these fungi, I have suggested the 
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creation of a new temporary genus: Blastomycoides, which should be placed in the 
family Oosporaces, rather than in the family Cryptococcaceer. 

Genus Blastomycoides Castellani.—This temporary genus may be defined as 
follows: “ Oosporacex, with abundant mycelium and aerial hyphe when grown on 
glucose agar; abundant mycelium with, at times, lateral conidia when grown in 
glucose broth hanging drops; do not gas-ferment any sugar. In the lesions, spore- 
like bodies with well-defined double contour and well-marked granulations present 
without any mycelium.” This genus, in all probability, contains a number of 
species, but for the time being the following may be differentiated :—Blastomycoides 
dermatitidis, Blastomycoides tulanensis, Blastomycoides immitis. 

Blastomycoides dermatitidis Gilchrist and Stokes emen. Castellani. (Synonyms: 
Blastomyces dermatitis Gilchrist and Stokes, 1898; Ozdiwm dermatitis Ricketts; 
Cryptococcus gilchristi Vuillemin; Zymonema gilchristi de Beurmann and 
( rougerot.) 

In the lesions large roundish spores are found, 10 to 16 microns, with a well- 
marked double contour. On glucose agar the growth is white and often fluffy; 
abundant mycelium is present; several tufts of longer aerial hyphe are often seen 
in the centre. In mannitol agar (1 per cent.) the growth is white-greyish 
with a peculiar woolly surface. In glycerine agar (1 per cent.) the growth is 
white, fluffy. On potato the growth is abundant, with abundant white duvet. 
In glucose broth and other sugar broths the growth takes place all over the 
medium, including the surface portion, and not only at the bottom of the tube. In 
clucose broth and peptone water hanging drops, only mycelium threads are seen, no 
free spores and often no lateral conidia: if these are present they are sessile. 
Gelatine is not liquefied. No gas fermentation of any sugar. 

Blastomycoides tulanensis Castellani.—In the lesions spore-like bodies only are 
found, roundish or oval, 8 to 16 microns, with well-marked double contour and 
granules in the protoplasma, well-marked and of fairly large size. On glucose 
agar the growth is usually white and somewhat fluffy, this being due to tufts of 
aerial hyphe. 


TABLE SHOWING DIFFERENTIAL CULTURE CHARACTERS BETWEEN Blastomycoides dermatitidis, 
Blastomycoides tulanensis, and Blastomycoides immitis. 


(After two weeks’ incubation at 26° C.) 


Glucose Mannitol Glycerol Hanging-drop 
broth agar agar ° Potato cultures 
Blastomycoides Grows at sur- White-greyish, White, fluffy White fluffy Lateral conidia 
dermatitidis face and bot- often woolly surface supported by 
Gilchrist tom surface sterigmata 


usually absent 


Blastomycoides Growsoftenat White, often Nodular with Crinkled or Round lateral con- 


tulanensis bottom only furrous radi- slight white granular _ idiasupported by 
Castellani ating from duvet growth often well-developed 
centre brownish sterigmata often 
present 
itomycoides Grows at the Dark slate White-greyish White, fluffy Lateral conidia 
immitis Gil- surface and colour fluffy surface, supported by 
christ bottom with woolly sterigmata 
appearance usually absent 


GENUS Cryptococcus Kiitzing, 1833.—As some of the cultures which I have 
received for investigation, said to be isolated from cases of blastomycosis, are cultures 
of the genus Cryptococcus sensu stricto and Monilia, it may be of advantage to say a 
few words on these two genera. 
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Definition of Genus Cryptococeus.—Cryptococcacer with vegetative elements not 
elongate; pathogenic and non-pathogenic with, at times, well-developed double con- 
tour, at times the double contour is very indistinct ; no globule of fat and only one 
bud ata time, and no formation of thick pellicle on fluid sugar media. Can be 
cultivated. Some species gas-ferment glucose and other sugars. 

Principal Species.—¥or reasons already stated, and principally owing to the 
presence of a large amount of mycelium in cultures, the fungus described by 
Gilchrist—Cryptococcus (Blastomyces) dermatitidis—cannot be placed in this genus, 
as has generally been done hitherto. A fungus found by me, however, in certain 
cases of blastomycosis of the tongue might be placed in this genus. This fungus is 
Cryptococcus macroglossiz. 

















Fic. 5.—Cryptococcus macroglossiz. 


Cryptococcus macroglossiex (Monilia macroglossiz).—In Ceylon, during the period 
1903-1915, I observed three cases of a peculiar type of macroglossia of blastomycetic 
origin. Four years ago, an interesting case of macroglossia of the same type was 
kindly sent to me by my friend Dr. Broughton-Aleock, and in this case, too, I isolated 
a yeast-like organism. A full account of the case from a clinical point of view will 
be given at an early date by Dr. Broughton-Aleock and myself. 

Description of the Organism.—Yeast-like fungus, Gram-positive, not acid-fast. 
The individual cells are oval, of rather large dimensions, the maximum diameter 
vary ing"between 4 and 5 microns. 


A.—Trop. Dis. 2 *¥ 
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Cultural amd Biochemical Characters.—Glucose agar.—Abundant growth, smooth 
surface, white colour. Ordinary agar.—Same characters as on glucose agar, but 
less abundant. Glycerine.—Not liquefied. Serwm.—Not liquefied. Sugar peptone 
waters:—Does not produce gas in any sugar or other carbohydrate. Very rarely it 
may produce a slight amount of acidity in glucose. Litmus milk.—No change. 
Agglutination.—Agglutinated by the patient’s blood (1 in 400); not agglutinated, or 
only very slightly, by the blood of patients suffering from furunculosis blastomycetica. 

Presence of Asci and Mycelium.—Asci have never been observed, even in very old 
cultures ; a little mycelium is not rarely visible in certain cultures, especially in fluid 
media. It is therefore probably more correct to place this fungus in the genus 
Monilia instead of the genus Cryptococcus, as I originally did. If we place it in the 
genus Monilia it belongs to the zeylanica type (absence of gas in every sugar) ; it 
differs from Monilia zeylanica in not producing pigment, the cultures of MW. zeylanica 
being yellow. The correct name for the organism would be Monilia macroglossie 
Castellani (syn.: Cryptococcus macroglossiz Castellani). 

GENUS MONILIA Persoon, 1797. — A¢tiology.— As regards the botanical 
characters of the genus Monilia, the original definition by Persoon is Stipitata aut 
effusa byssoidea. Fila moniliformis articulata. These fungi are stated to be 
characterized by the sporophores being simple or subsimple, and producing by con- 
striction at their extremities, a chain of large, lemon-shaped conidia, often provided 
with a disjunction apparatus. The general tendency at the present time, however, 
is to extend the term “ Monilia,” so as to include all those organisms of the 
family Oosporaceex Saccardo, 1886, the vegetative body of which (thallus) in its 
parasitic life (in sitw in the lesions) appears composed of mycelial threads and 
free budding forms, some of the mycelial filaments being long and branched, and of 
rather a large size, and often presenting arthrospores. In the saprophytic life 
(cultures on the usual solid laboratory media) mostly yeast-like, roundish or oval 
bodies are seen, while mycelial filaments are very scarce or absent, and when 
present they are rather short and consist only of a few articles. Some monilias 
show very little mycelium also in the lesions. Monilia fungi very often ferment 
glucose and other carbohydrates with the production of gas. 

Classification.—Morphologically, monilias may be separated into two groups: 
(1) With roundish conidia, and (2) with oval or elongated conidia. Morphological 
characters, however, will not help further in the classification of these fungi, and for 
some years I have recommended a biochemical classification. For practical purposes 
monilias may be conveniently classified according to some of their biochemical 
characters, as follows :— 

(1) Gas produced in glucose only: Monilia balecanica Castellani group. 

(2) Gas produced in glucose and levulose only: Monilia krusei Castellani group. 

(83) Gas produced in glucose, levulose, and maltose: Monilia pinoyi Castellani group. 

(4) Gas produced in glucose, levulose, maltose, and galactose: Monilia metalondinensis 
Castellani group. 

(5) Gas produced in glucose, levulose, maltose, galactose, and saccharose: Monilia 
tropicalis Castellani group. 

(6) Gas produced in glucose, levulose, and saccharose; Monilia guillermondi Castellani 

roup. 
" (7) Gas produced in glucose, levulose, galactose, saccharose, and inulin: Monilia 
macedoniensis Castellani group. 

(8) Gas produced in dextrin, in addition to other sugars: Monilia pseudolondinensis 
Castellani group. 

(9) Gas produced in lactose, in addition to other sugars: Monilia pseudotropicalis 
Castellani group. 

(10) Absence of gas fermentation in any sugar: Monilia zeylanica Castellani group. 
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O = negative result— gas absent, no clotting. 
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It must be kept in mind that certain sugar reactions are not constant, and several 
species of monilia may, after a time, lose their power to ferment some carbohydrates. 
Hence the determination of some species can be carried out only with strains very 
recently isolated. It must also be kept in mind that monilias presenting the same 
biochemical reactions may differ enormously as regards pathogenicity. Some may 
produce a severe infection when inoculated into rabbits, while others may be quite 
harmless. 


(2) Blastomycosis Ulcerativa Profunda seu Mutilans. 
(Ophuls type, Californian type, Coccidioides type.) 


(Synonyms: Blastomycosis coccidioides, Blastomycosis Wernicke-Ophuls, Blasto- 
mycosis coccidioides type.) In most cases some verrucoid lesions are present, but in 
addition, large, deep ulcers develop. The course is progressive, and no treatment is 
of any avail. When the lesions are on the feet, legs, hands and arms, amputation 
may be resorted to. 

This type of blastomycosis has been reported from South America and from 
California. 

tiology.—It is said that the fungus found in this variety differs from the fungus 
found in the usual verrucose type; also that in the ulcerative lesions large roundish 
bodies up to 80 microns are seen, with numerous spores. The fungus has been called 
Coccidioides immitis. The following is the description usually given :-— 


Coccidioides immitis Rixford and Gilchrist, 1896. 


Synonyms: Coccidioides pyogenes Rixford and Gilchrist, 1896 ; Oidium cocei- 
dioides Ophuls, 1905; Oidium protozoides Ophuls, 1905 ; Posadasia esferiformis 
Canton, 1898; Oidiuwm immite Verdun, 1907. Discovered by Wernicke in 1882 in 
America, in a patient with patches resembling a tuberculide and gummata. In the 
lesions roundish bodies are seen of various sizes, 3 to 80 microns in diameter, with 
a well-defined thick membrane, Inside sume of the bodies numerous spores may be 
seen. This genus is not well defined. 


Fic. 6.—Blastomycosis coccidioides. 
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Cultures.—The fungus is said to grow under two types: (a) a saccharomyces-like 
type, reproduced by budding; (b) a filamentous type. The colonies have been 
described as being roundish, slightly elevated, but deepening into the medium, grey 
or white, but when old often become brownish. In old cultures, chlamydospores may 
be present. The biochemical properties of the fungus are not known. 

Remarks.—I have investigated two cultures sent to me labelled “ Cocéidioides 
immitis.” Culturally, on glucose agar they are very similar to Blastomycoides 
dermatitis of Gilchrist, sensu stricto, although the cultures often show a light fawn 
colour, usually lacking in glucose agar cultures of Blastomycoides dermatitidis, they 
have also the same characteristic of growing all over in broth tubes, and not only at 
the bottom. If mannitol and glycerine media are used the fungus grows differently 
from Blastomycoides dermatitidis. 

The following is a description of Blastomycoides immitis based on the characters 
of the two strains of the fungus in my possession :— 


Blastomycoides immitis, Rixford and Gilchrist, 1896, Em. Cast. 


The fungus culturally when grown on glucose agar is similar to Blastomycoides 
dermatitidis ; on glucose agar the growth is a white or light fawn colour and 
somewhat fluffy owing to tufts of aerial hyphe. In mannitol agar (1 per cent.) after 
two weeks the growth becomes a peculiar slate-black colour: in glycerine-agar it has 
a greyish woolly surface. In the hanging-drop cultures (glucose-broth, glucose 
peptone water, simple peptone water) mycelium only is found with no free budding 
cells, and usually no lateral conidia. In glucose broth and other sugar broths the 
growth takes place in every portion of the medium, including the surface. 

The lesions caused in man by this fungus are clinically somewhat different frem 
those caused by Blastomycoides dermatitidis, and therefore in my opinion it is justifiable 
even apart from cultural difference, to consider it a separate species. 


(3) Blastomycosis Purulenta Profunda. 
(Blastomycosis, Busse type; Blastomycosis subcutanea purulenta.) 


This type of blastomycosis is considered a variety of blastomycosis cutis for 
convenience sake. It is characterized by the presence of subcutaneous and deep 
abscesses, and purulent conditions of the bones, periosteum, and internal organs. 
The skin proper is not affected, and verrucoid patches are never present. 

Aftiology.—The condition is caused by Cryptococcus hominis Vuillemin, 1901, a 
term which probably covers several varieties or even species. 

Cryptococcus hominis Vuillemin, 1901. (Synonyms: Saccharomyces (sp. ?) Busse, 
1894 ; Atelosaccharomyces bussebuschki de Beurmann and Gougerot, 1909 ; Atelo- 
saccharomyces rudeli de Beurmann and Gougerot, 1911.) 

Found by Busse in abscesses in a woman. In the pus the fungus presented 
itself in the shape of oval bodies, with a membrane having a double contour. These 
elements were arranged in groups, each group embedded in an amorphous substance 
and surrounded by a capsule. Culturally the fungus showed only roundish budding 
forms, no mycelium, no asci. Growth on solid media generally white. Gelatine 
not liquefied. Glucose fermented. Pathogenic to rabbits, white mice and dogs. 


(4) Blastomycosis Glutealis. 


This condition was described by Kartulis some years ago in Egypt. I have often 
observed it in Ceylon. The skin of the gluteal region—one nate or both nates— 
presents a diffuse induration, and is cribrated with the opening of sinuses, from which 
a thin pus exudes. The sinuses may be very deep and connected with each other, 
but in cases I have seen did not connect with the intestine. The pus does not 
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contain grains, as is the case with actinomycosis. The patient may complain of 
pain and discomfort on sitting down. The disease is chronic. 


AStiology.—The mycological investigation of the condition cannot be considered 


completed. The fungi found seem to belong to the genus Monilia and the genus 
Cryptococcus. 


(5) Furunculosis Blastomycetica Cryptococcica. 
(Folliculitis decalvans eryptococcica, pro parte.) 


(Synonyms: furunculosis cryptococcica ; pseudofurunculosis blastomycetica ; 


furuneulosis moniliaca; furunculosis mycetica; folliculitis decalvans saccharo- 
mycetica ; folliculitis decalvans moniliaca.) 
































Fic. 8.—Cryptococcus castel- 
lanii, Re. Glucose agar 
culture. 


History.—Some years ago I described a peculiar type of blastomycosis indis- 
lishable clinically from ordinary furunculosis, which I called at the time 
‘unculosis cryptococcica,” and as the condition in the first two cases affected 
cipally the scalp under the form of a purulent folliculitis and loss of hair, I also 
ested for it the term “folliculitis decalvans cryptococcica.” To date I have seen 
cases : three patients contracted the infection in Great Britain, and two in India. 
Etiology.—The fungi found are yeast-like, and it is difficult to decide whether they 
ng to the genus Cryptococcus or to the genus Monilia. One of them (Cryptococcus 
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castellanii Re) was fairly completely described by me, and later by Dr. Re, who 
named it Cryptococcus castellanii. The strains of fungus isolated from the Indian 
cases are somewhat different from the organisms grown from the English cases, and 
differ also, though slightly, among themselves. 

Cryptococcus castellaniti Re.—Description of the organism : Morphologically a 
yeast-like organism, Gram-positive, not acid-fast. The individual cells are somewhat 
rounded or oval. Maximum diameter of most cells 3 to 4 microns. The fungus is 
seldom detected microscopically in the pus of the boil-like lesions, staphylococci 
being generally present in very large numbers ; cultural methods are necessary; the 
cultures from the pus, as a rule, look like cultures of Staphylococcus aureus. It may 
be necessary to make a dozen or more preparations from what looks a pure 
staphylococcus growth to find a few yeast-like cells. By plating and re-plating on 
glucose agar media the fungus is finally isolated. 

Cultural and Biochemical Characters.—The fungus grows abundantly on glucose 
agar and also grows well, though less abundantly, on ordinary agar. The cultures on 
glucose agar are at first white, but after a few days show a characteristic yellowish 
or yellowish-brownish pigmentation. Gelatine and serum are not liquefied. 

Lead agar is not darkened during the first two weeks; later, a slight darkening 
may take place. 

Sugar Peptone Waters.—The fungus when recently isolated has very little or no 
fermentative action on any sugar; it may produce a slight acidity in glucose and 
levulose, very seldom a slight amount of gas. When the fungus has been transplanted 
several times its fermentative action is greatly increased and it generally produces 
acid and gas in glucose and levulose, and occasionally slight acidity in galactose; it 
does not form gas in any other sugars (see Table). 

Litmus Milk.—The medium is not clotted, a slight acidity may be present. 

Agglutination.—The fungus is agglutinated by the patient’s blood in certain cases, 
up to 1 in 400. 

Ascospores, Mycelium.—I have never observed asci even in very old cultures; 
mycelium in small amount is not rarely present in certain media, especially fluid 
media. 

Symptomatology.—The clinical picture of this blastomycosis is totally different 
from the usual types of blastomycosis cutis, which are characterized by the presence 
of patches with vegetating capillary excrescences which give them a characteristic 
verrucose or warty appearance. 

Furunculosis blastomycetica is clinically indistinguishable from ordinary severe 
furunculosis. Boils, indistinguishable from ordinary boils, may be present on the face 
and body, but the region mostly affected, as a rule, is the scalp. In this region 
numerous pustules, flattened or conical, each pierced by a hair, may be seen; in 
addition, there may be infiltrated lesions which somewhat resemble flat carbuncles, 
and later open and discharge through several openings. 

The hair in the infected areas falls off, and patches of baldness, sometimes 
permanent, remain. 

ILLUSTRATIVE CASE. 


Mr. D., married, aged 34, a Dane who had resided in London for twelve years precedinz 
admission ; he was fond of all outdoor sport, and was a famous football player. The condition 
started in March, 1921, with apparently follicular pustules on the scalp, and two or three 
furuncular-like lesions on the forehead and face. Later, extremely painful carbuncle-like 
lesions developed. A bacteriologic examination of the pus was made at a well-known clinic: | 
laboratory in London, and Staphylococcus awreus was found. An autogenous staphylococcus 
vaccine and also a stock vaccine were given for eighteen months without any benefit. On 
the advice of his medical attendant the patient then came to consult me. 
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Apart from the boil on the left forearm and one on the supra-orbital region, all the lesions 
were on the scalp ; several patches of baldness, with the skin smooth and whitish, were plainly 
visible ; there were also numerous follicular pustules, some flat, some conical, and most of them 
surrounded by a zone of hyperemia. Two extremely painful carbuncle-like lesions, one not 
yet opened and the other with several openings discharging, were present. I made a 
bacteriologic and a mycologic examination. Microscopically, the pus contained only Gram- 
positive cocci. The dextrose-agar tubes inoculated with the pus showed abundant growth of 
Staphylococcus aureus. The microscopic examination of the growth, however, showed here 
and there a yeast-like cell in several tubes. After plating and replating, this yeast-like 
organism was isolated with great difficulty. Later, I grew the same fungus from a number of 
lesions, some of which were unopened. “ 








Fic. 9.—Furunculosis blastomycetica. 


It was a cryptococeus with the following principal characters: Cultures on dextrose-agar 
were abundant with a smooth surface, at first white and later yellowish. The fungus did not 
duce gas in any carbohydrate at first; later, it caused production of gas in dextrose and 
ilose. It was agglutinated by the patient’s blood in high dilution (1 in 400). An 
resting point arises: Which organism was the true causative agent of the condition, the 
ptococeus or the staphylococcus? In my opinion, it was the cryptococcus, for the following 
ons: Staphylococcus vaccines did not have any beneficial action whatever. The 
cryptococecus was agglutinated by the patient’s blood, and the condition improved and finally 
disappeared under a treatment consisting of massive doses of potassium iodide given internally, 
aid a eryptococeus vaccine subcutaneously injected. It is well known that potassium iodide 
does not have any beneficial action on Staphylococcus furunculosis, it makes it much worse. 


~— > me he 


Diagnosis.—The diagnosis can be made only by mycologic method. In all cases 
o! persistent furunculosis that do not answer to staphylococcus vaccine, the 
possibility of furunculosis blastomycetica should be kept in mind. 

Prognosis.—The disease does not have a tendency to spontaneous cure. 

Treatment.—Potassium iodide in large doses, given for long periods, often induces 
acure. A vaccine prepared with the fungus seems to be useful, but used alone is not 
ullicient to bring about a cure. 
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ADDENDUM. 
Superficial Infections due to Yeast-like Fungi. 


“Blastomycosis cutis” covers all the forms of blastomycosis in which well 
marked lesions in the skin, either verrucoid or gummatous or furunculoid, are 
present; there are, however, a number of very superficial affections of the skin, 
caused by yeast-like organisms, for which some years ago I proposed the term 
“blastomycosis epidermica.” 


(6) Blastomycosis (Cryptococcosis) Epidermica. 


Remarks.—Blastomycosis epidermica was described by me in Ceylon some years 
ago. Clinically, it has nothing to do with the usual types of blastomycosis, but it 
may be called blastomycosis, as it is caused by a yeast-like organism. 

Synonyms.—Saccharomyces epidermica, Cryptococcosis epidermica. 

History and Geographical Distribution.—While in Ceylon, I noticed on the skin 
of one of my bungalow servants several brownish, dirty-looking patches, which 
looked very much like dirt. He told me, however, that they did not disappear when 
soap was used. I made scrapings and saw that these patches consisted of a large 
number of budding cells which I believed to be saccharomyces. I found the same 
patches not only in other natives but also in Europeans, especially on the chest and 
arms, and I called the condition “saccharomycosis epidermica.” I did not succeed 
in growing the fungus. Chalmers and others confirmed my observations in the Sudan 
and North Africa, but the organism has not yet been cultivated. 

Attiology.—The causal organism is Cryptococcus epidermidis Castellani, 1914. 

Symptomatology.—The condition is fairly frequent in natives and Europeans who 
have resided for some years in the tropics. It is characterized by the presence on 
the arms, and more rarely on the chest and neck, of small, roundish, dirty, yellow or 
brownish patches, which can generally be removed by thorough scraping. These 
patches consist of large numbers of blastomyces-like elements of various sizes, 
rounded or oval, which, so far, have not been cultivated. 

Treatment.—Ordinary soap does not remove the patches, but thorough scraping 
with sand soap and hot water is generally sufficient to remove them. In obstinate 
cases a salicylic sulphur ointment is useful. 

Clinical Variety of Blastomycosis Epidermica.—Blastomycosis (eryptococcosis) 
epidermica, alba and rosea: white patches, consisting solely of yeast-like fungi, 
without inflammatory signs, are occasionally seen, especially in natives. I have grown 
the fungi several times; they belong to the genera Cryptococcus, Saccharomyces and 
Monilia. In a case with pinkish patches, a eryptococcus was present which when 
cultivated on laboratory media gave rise to pink colonies. 


Intertrigo Blastomycetica and Dermatitis Blastomycetica Interdigitalis. 


(Synonyms.—Intertrigo saccharomycetica, intertrigo eryptococcica, intertrigo 
moniliaca.) 

Intertrigo blastomycetica was first described by me in Ceylon in 1907. In 
Europeans, the affected skin—usually the skin of the inguinal region—is reddened, 
and there may be a slight exudation. The border of the eruption may be fairly wel! 
marked, but it is not distinctly raised. In many cases there is not much itching. 
In 1907, in scrapings, I found a yeast-like fungus which I called Saccharomyce 
sambont. In other cases I found organisms of the genera Monilia and Cryptococcus 
In recent years a similar condition, saccharomycosis or blastomycosis interdigitalis, 
has been described by several observers, and I have seen some cases myself ani! 
Pollaci has called one of the cryptococcus-like fungi found in it C. interdigitalis. 
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Dermatitis interdigitalis blastomycetica and Epidermophytica (mixed infection). 


In the majority of my cases an epidermophyton was present in addition to numerous 
yeast-like bodies, that is, in superficial scrapings only yeast-like organisms were 
present, while in deep scrapings the yeast-like fungus disappeared or was extremely 
nty and an epidermophyton was present. 


se 


Discussion.—Dr. J. B. CHRISTOPHERSON, referring to the statement that large doses of 
issium iodide were necessary for blastomycosis, asked Dr. Castellani for more information 
resarding the doses used for the case quoted. He also asked whether in the case of the picture 
of sn old man from the Sudan with blastomycosis of the whole upper lip the diagnosis had 
been verified bacterially. On the sereen it reminded him of a case of naso-oral leishmaniasis 
(espundia) which occurred in the Sudan when the finding of the Leishman-Donovan body and 
the rapid disappearance under antimony tartrate made the diagnosis clear. 


T 


Dr. BROUGHTON-ALCOCK said that with regard to the clinical form of blastomycosis 
inculosa, with open lesions, there appeared great difficulty of diagnosis of the réle of a 
cr, ptocoeeus or monilia, as such organisms were occasionally found in open lesions of the 
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skin, very sparse in number, perhaps only obtained on culture with another organism, in a 
considerable number. The case Dr. Castellani mentioned had presented such a picture, 
with its very rare finding midst numerous staphylococci. As the treatment with large doses of 
potassium iodide would handicap furunculosis not of mycotic origin, the diagnosis was 
doubly important. Had one to find the blastomyces in an unerupted lesion and in pure state 
in this condition ? 

Dr. CASTELLANI in reply to Dr. Christopherson said that the doses used were 5j in plenty 
of water three times daily. The picture of the old man was given to him by the late Dr. 
Chalmers as a case of Sudanese Blastomycosis. In reply to Dr. Broughton-Aleock he said 
that the yeast-like fungus was found also in lesions which had not opened. 


Thatched Buildings—a Problem in Malaria Prevention. 
By W. Brovuacuton-Atcock, M.B. 


IT is not my desire to initiate a discussion on the problems and measures relative 
to the prevention of malaria—-but simply to emphasize one relevant etiological 
factor, namely, the important rdle of “house infection” in the spread and main- 
tenance of endemic malaria, and its significance in prophylactic measures. 

Consideration of this is not new, and in the tour for the study of malaria 
in certain countries of Europe made in 1924 by the Malaria Commission, under the 
Health Organization of the League of Nations, adequately proportionate considera- 
tion was given to the study of homes of the people and of stables, out-houses, and 
other shelters of the anopheline mosquitoes. Again, a full report was presented to 
the Health Organization by Dr. Chagas (1925) on some aspects of the epidemiology 
of malaria and fresh prophylactic indications; in this, inter alia, the importance of 
domicile in malaria was emphasized and suitable prophylactic methods were de- 
tailed. The work of the Rockefeller Mission in America shows the advantage of first 
determining the species of mosquitoes present in a malarious district, and then effect- 
ing measures directed against the habits and biological characters of those capable of 
transferring malarial infection. Amongst other important works on domicile infec- 
tion is that in Great Britain, by Colonel S. P. James (destruction of the malaria- 
carrying anopheles [Anopheles maculipennis) in homes, out-houses, etc.) Colonel 
James, among others, has stated, not without good evidence, that infection seems, 
with few exceptions, to be always contracted in dwellings, and he has emphasized 
what he aptly terms the “ homing instinct’ of these mosquitoes. Again, repeated 
experiments in Brazil have shown the mosquito indoors to be infected, but practically 
never those in the open. 

I now show photographs of buildings, with their surroundings, of a typical 
rubber estate in Malay Peninsula, illustrating some of the difficulties with which a 
planter has to contend, willing and active though he is to apply the measures ol! 
prevention recommended. I may add that the best advice has been sought and extra- 
domicile recommendations have been applied, and still the malaria rate remains 
high. We may possibly find a reason for this high rate and fill up a gap or two in 
the defence by a consideration of the recent work on domiciliary infection and 
prophylactic measures. 

The importance of domiciles in the epidemiology and prophylaxis of malaria is 
relatively great and is admitted by malariologists, yet there are serious difficulties in 
ridding the prolonged harbourings of the infected and infecting mosquito in a common 
type of building in certain tropical and sub-tropical countries. I refer particularly 
to occupied buildings with thatched roofs or thatched roofs and walls, as it is in the 
recesses of these that the mosquito finds shelter and eludes capture or being driven 
out into the open. From these shaded, warm, moist recesses it may come out and 
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bite at intervals beyond the period necessary for the exogenous cycle of the malarial 
parasite, withdrawn from a malarial gamete carrier, to complete itself and thus render 
the next bites potentially infective. It is proved that a number of mosquitoes 
(principally, Dr. Goday suggests, for the development of the ovaries which make 
them heavy and lazy) do remain in the same abode for such sufficient period and do 
not tend to fly outside and expose themselves to risks or to change their abode until 
enforced to go out to deposit their eggs. The mosquitoes that fly in at night for 
feeding and fly out in the morning showing, great activity and a frequent desire to 
feed, appear to be the younger ones with undeveloped ovaries. The instinct of certain 
anopheles to return to the same dwellings is an interesting and important biological 
character, especially if the dwelling be a malarious one. 

You will see types of thatched dwellings where confined fumigation every eight 
or ten days is not practicable, nor in these types could one force the mosquitoes out to 
the open. Naturally I am not advocating the abandonment of the classic, tried and 
approved, extra-domicile measures to keep down the mosquito rate, applied as required 
hy the species of mosquitoes present in the district. Domicile screening, quinine 
prophylaxis and eradication of the parasite from malarial cases are also methods very 
generally known and employed. All these measures are, of course, influenced by 
economic and social conditions, &c. There seems to me, judging from a study of 
these pictures and statements by the planter of a high malarial incidence despite 
measures applied, an important need of a supplementary measure, and I particularly 
wish for your opinion on the extended application of domicile measures, also on the 
means and times of destruction or driving out of the infective anopheles mosquitoes 
and thereby attacking this biological character of ‘ homing instinct.”” Happily these 
anopheles are extremely sensitive to insecticide, e.g., sulphur fumes, formalin vapour, 
or pyrethrum powder. Chagas recommends fumigation with sulphur of approximating 
houses every eight or ten days, thus giving insufficient time for the exogenous cycle 
in the domicile-resting mosquito. In some dwelling-places the closed, while in others 
the open, methods to free them may be used, i.e., either killing the mosquitoes or 
exposing them to the dangers of the open. As a further method there is that of 
catching homing mosquitoes directly into a suction syringe or killing them 
mechanically, and a practitioner in Malay has suggested a pro rata reward to children 
for each batch of house-killed mosquitoes. 

But the thatched dwelling-places appear to defeat the application of such methods, 
and I think we have to consider such a plan as will be shown, namely, modification 
in the construction of dwelling-places and replacement of thatched materials by 
corrugated iron, which, when painted with white refrigerating paint, gives a wet air 
underneath it and affords no recesses. Type houses for malarial districts have been 
lanned by Dr. Goday and detailed in Dr. Chagas’ report. He also recommends that 
planting of trees around houses be forbidden as attracting and directing the flight 
ol mosquitoes. 

In conclusion, I venture to think that these pictures demonstrate the need of 
plication of prophylactic measures in the dwelling-places, and of more consideration 
given regarding this important factor in the malaria problem, namely, domicile 
infection. It should considerably lessen, if not abolish, the high malarial rate 
persisting, despite the other measures applied on such an estate as I have illustrated. 

A series of photographs of the dwelling-places, coolie lines and hospital were 
shown to demonstrate the difficulties of killing or driving mosquitoes from dwellings 
with thatched roofs or with both thatched roofs and walls. A home of a poor Tamil 
family near the estate showed every harbouring facility for the mosquitoes and 
apparent impossibility of clearing them out. 

A photo from Rhodesia showed the thatched huts used by natives there. 
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A few other pictures were shown of that part of an estate bordering on a river. 
All precautions were taken by clearing weeds and application of larvicides to the river 
by the estate, but the other side of the river was uncultivated and land uncared for, 
and there the mosquito found an undisturbed breeding ground. | 


Sir JAMES Roberts (I.M.S., retd.) suggested that in order to rid a bungalow or 
dwelling of mosquitoes, it was necessary to take advantage of the habit that mosquitoes had of 
leaving their shelter of the daytime to dance and sport in the light after sunset in the gardens 
or neighbourhood of dwellings. At sunset the doors and windows of a bungalow should be 
thrown open to allow the exit of the mosquitoes, and no lights should be permitted in the 
house until after dark, when the gauze doors and windows were again shut. If this was done 
for three nights in succession a bungalow could be practically rid of mosquitoes. On 
moonlit evenings the exit of mosquitoes was still further accelerated. He did not advocate 
any measure of chemical fumigation, as it was necessary to create very pungent fumes in 
order to destroy the mosquitoes and ensure that none escaped. 


Stippling of the Red Cells in Malaria. 
By J. G. THomson, M.B., Ch.B. 


STIPPLING of the red cells in malaria was first noted by Schiiffner (1899) in 
benign tertian malaria associated with anemia and enlargement of the infected cell. 
Immediately after the entrance of a trophozoite into a red corpuscle no change is 
seen, but five or six hours later the infected cell enlarges, and if appropriately stained 
is seen to be stippled over with fine granules, which are coloured pink with 
Leishman’s, Giemsa’s, or any of the other Romanowsky stains. Tt is usually a very 
simple matter to demonstrate this stippling in freshly prepared blood-films, but if 
these are taken and stored unstained for some time, it may be difficult, if not quite 
impossible, to demonstrate them by any known staining method, in spite of the fact 
that the parasites themselves may show up quite clearly. 

Stephens and Christophers (1900) found coarse stippling in the red cells in 
malignant tertian malaria, and Maurer (1902) further amplified the description, and 
gave at the same time a coloured plate which demonstrated the stippling in a most 
graphic manner. Maurer’s coloured picture shows a peculiar altered staining 
reaction of the infected cells not seen in normal non-infected ones, and it illustrates 
the peculiar sharp outline of the infected cells. The stippling as seen by Maurer is 
different in some respects from that described by Stephens and Christophers. These 
latter observers described the stippling as coarse dots or clefts situated especially 
around the parasite. They did not mention any alteration in the staining reaction 
of the corpuscle itself. On the other hand, the characteristic of Maurer’s figures 
was the appearance of small red circles with a clear centre, but solid coccoid bodies 
also occurred. Moreover, in Maurer’s figures there was a very distinct altered 
staining reaction of the corpuscle. Meyer and Rieder (1907) depicted oval o1 
coccoid-like stippling often vacuolated, as first described by Maurer. Sinton (1922), 
in describing Plasmodium tenue, noted that the malignant stippling occurred in 
coccoid form, and also drew attention to the fact that this appeared in red cells only 
when the parasites measured 3 microns to 3:5 microns in diameter. Gailliard, 
Cavadias and Brumpt have depicted Stephens’ and Christophers’ dots as small rings 
with a clear centre. Argutinsky (1902) has figured similar stippling in the red cells 
surrounding crescents. As far as I am aware, this is the only instance in which 
malignant stippling has been figured in relation to crescents, and is therefore of 
especial interest. Balfour and Wenyon (1914) gave a coloured picture of stippling 
of the red cell with coccoid and annular forms. As regards textbooks, most of them 
mention the fact that coarse stippling may be seen in the red cells in malignant 
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tertian malaria, but many of them fail to picture them. They are shownin Wenyon’s 
hook (1926) in colour, and in Brumpt’s work in black and white. 

As regards my own personal experience of stippling in malignant tertian, I have 
to admit that I never managed to demonstrate it clearly until I visited Rhodesia in 
1922. The few slides shown to me before that time always failed to impress 
me, as in some cases the stippling looked more like deposit of stain than anything 
else. Before 1922 I must have stained thousands of slides without the slightest 
measure of success as regards these dots, and my astonishment at seeing the stippling 
so easily and so clearly demonstrated in malignant tertain malaria in Rhodesia was 
very great indeed. 

In my Rhodesian cases the marked feature of the staining reaction of the red 
cells infected with large rings, was the altered coloration, which showed that some 
definite chemical change had taken place in the composition of the corpuscle. The 
sharp outline of the red cell was also a marked feature. The stippling corresponded 
with that of Maurer, in that it was coccoid, or coccoid with a clear unstained centre. 
It is interesting to compare the figures of Maurer with my own of 1924. The 
similarity in the corpuscular changes and stippling is striking. Wenyon’s figures 
show definite altered staining reaction of the corpuscle, but, in those of Thomson 
and Woodcock (in Byam and Archibald’s text-book), the corpuscle shows no altered 
staining reaction. 

Sinton (1927) has drawn attention once more to the old suggestion that 
blackwater fever might be due to a special form (variety or species) of Plasmodium 


falciparum, and he thought that this was worthy of further consideration. He pointed 


out that Stephens’ and Christophers’ dots were very rarely seen in the Punjab, but 
were common in the Central Provinces in infections with Plasmodium tenue. He 
emphasized the fact that the stippling which he saw in India associated with this 
latter parasite was similar to that described and figured by myself in Rhodesia in 
blackwater fever cases. Leishman (1904 and 1908) stated that Stephens’ and 
Christophers’ dots were seldom seen, and suggested that there might be two forms of 
malignant tertian parasites. 

This stippling in malignant tertian malaria is therefore so infrequent that one 
feels inclined to ask why it should be of such rare occurrence. Is it due to 
“ freak”’ staining, or to some special staining technique, or is it found only at some 
definite stage in the life of the trophozoite? Again, could it be the result of infection 
with a special variety or species-of the malignant tertian parasite? In Rhodesia I 
found that no stippling appeared in corpuscles infected with small young rings, but, 
eighteen to twenty-four hours later, when the rings had grown considerably, 
malignant stippling could be demonstrated, as well as altered staining reaction of the 
corpuscle, by allowing the Leishman’s stain to act for a long time. No special 
technique was used. Sinton noted that the stippling of the red cell made its first 
appearance in Plasmodium tenue when the rings were 3 microns to 3°5 microns in 
diameter. Billet (1906) and Chatton (1917) also noted that the stippling only 
occurred when the trophozoites were large. 

Stippling, which was similar to that seen in benign tertian (Schiiffner’s dots), has 
heen described in quartan malaria. The main instances were those of Ziemann 
(1915), Lawson, M. R. (1916), Ziemann (1918), and Macfie and Ingram (1917). 
Stephens (1922) and Stephens and Owen (1927) have figured fine stippling associated 
with the parasite, which has been named Plasmodium ovale. Lawson (1916) 
described a crescent attached to a corpuscle, showing Schiiffner’s granules and two 
young quartan parasites attached to a red corpuscle showing Maurer’s rings 
and dots. 

The staining of Stephens’ and Christophers’ dots is as follows :—With Leishman’s 
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stain or Giemsa’s stain in fresh blood-films, which contain large rings, the dots 
may be successfully demonstrated, but the results are inconstant. Slight variations 
in the acidity or the alkalinity of the stain would appear to be an important 
factor. 

Maurer (1902) fixed his films in alcohol and ether, equal parts, allowed the films 
to dry in air and then carefully passed them through a flame. The staining solution 
was a 1 per cent. aqueous solution of methylene blue, to which was added 0-5 per 
cent. of “soda,” or better, 0-1 per cent. potassium hydroxide. A 1 to 2 per cent. 
ammonia is better than the soda, but Maurer recommended, as best of all, the caustic 
potash. This is allowed to mature for four to six weeks. He prepared a solution of 
Griibler’s eosin in distilled water (1 in 1,000). When about to stain he mixed 10 
drops of the methylene-blue solution with 25 c.c. spring water and 15 drops of the 
eosin solution with 25 c.c. of spring water. The eosin solution is added to the 
methylene-blue solution. The preparation was dipped into this mixture and 
stirred for five minutes, after which it was diluted with water and the slide removed. 
The film is, as a rule, a dark blue, but this can be modified by immersing in distilled 
water. By this method Maurer claimed that the malignant stippling could be 
demonstrated in five minutes. The proportion of methylene blue to eosin should be 
varied according to the strength of the methylene blue. 

Billet (1906) stated that it was necessary to reinforce the Giemsa’s stain with 
“bleu carbonaté,” which is prepared in the following manner: Methylene blue 
1 grm., sodium carbonate 0-30 grm., distilled water 100 c.c. Heat in a water bath 
at 50° C. for three hours. The film is fixed in alcohol, and 10 ¢.c. of Giemsa's 
solution are prepared (one drop to 1 ¢.c.). Add two or three drops of the carbonate 
blue to each 10 c.c. of Giemsa. Billet claimed that perfect results were obtained 
in from ten to fifteen minutes. 

Chatton (1917) stated that the stippling of red cells in malignant tertian was due 
to the impression of fine pseudopodia on the surface of the cell. His staining 
technique was as follows: Fix, without drying, for three seconds in osmic acid vapour 
and stain in Giemsa’s solution for half an hour. 

To sum up, therefore, it may be said that, while it is possible to demonstrate 
such stippling and altered staining reaction in a certain proportion of red blood- 
corpuscles infected with the large asexual rings, it is a much commoner experience to 
find these two features absent, even when the remainder of the film, parasites and 
corpuscles, is satisfactorily stained. Quite recently in a large class composed of over 
seventy medical men at the London School of Hygiene and Tropical Medicine a batch 
of blood-films containing the large ring forms of the malignant tertian parasite were 
stained with Leishman’s stain, and, despite the fact that the stain and distilled 
water came from the same source, only three specimens were produced which showed 
stippling and altered staining of the infected cells. This is difficult to explain. 

A short time ago I heard in a private communication from Rhodesia that by 
using Leishman’s and Giemsa’s stains it has not been possible up to the present 
to show either the stippling or altered corpuscular reaction in malignant tertian 
malaria; this obviously must be due to some little difference in the staining 
technique. Dr. Scott Macfie informs me that they were able to demonstrate 
regularly Stephens’ and Christophers’ dots in malignant tertian malaria on the West 
Coast of Africa. 

The observations of Maurer and of Billet suggest that the stain should be 
rendered slightly alkaline and the varied results in using ordinary technique may 
well be due to slight variations in the acidity or alkalinity of the distilled water. 
Until this staining reaction is properly understood it will be impossible to determine 
definitely whether or not there are two varieties of the malignant tertian parasite, 
one of which causes stippling of the red cell while the other does not. 
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A Malaria Infection of the Baboon Papio sphinx. 
By J. W. S. Macrig, D.Sc., M.B., Ch.B. 


(From the Department of Protozoology, London School of Hygiene and Tropical Medicine.) 


Kocu (1898) was apparently the first to observe a malaria parasite of monkeys, 
a species subsequently named Hwmameba kochi by Laveran. Since that time 
numerous species have been described, so that Wenyon (1926), in his invaluable 
manual, “ Protozoology,’’ was able to include six, namely, Plasmodium reichenowi 
(Sluiter, Swellengrebel, and Ihle, 1922), Plasmodium kochi (Laveran, 1899), 
Plasmodium inui Halberstiidter and Prowazek, 1907, Plasmodium semnopitheci 
Knowles, 1919, Plasmodium pitheci Halberstiidter and Prowazek, 1907, and 
Plasmodium brazilianum Gonder and Gossler, 1908. All sorts of monkeys have 
been found to be susceptible to infection with malaria parasites, and there is definite 
evidence that such infections may cause serious illness or even result in the death 
of the host. As regards baboons, so far as can be ascertained, the only record of a 
natural infection is that of Seidelin and Connal (1914), who observed a species which 
Wenyon thinks may have been Plasmodium kochi in Papio sphinx in West Africa. 
It may be noted, however, that Leger and Bouilliez (1912) successfully inoculated 
Papio anabis with another species, Plasmodium inut. 

In May, 1922, a young baboon (Papio sphina) judged to be about six months old, 
came under my observation at Accra in the Gold Coast, West Africa. The animal 
was seriously ill, and a blood-examination revealed the presence of a heavy infection 
with malaria parasites. After the first day the rectal temperature of the baboon was 
taken daily at 9 a.m. and 4 p.m., and showed an irregular but considerable degree 
of fever which subsided in the course of a few days (see Chart). Synchronously with 
the subsidence of the fever the parasites, which had been at first very numerous, 
became more scanty. They did not, however, disappear entirely, but persisted in 
small and somewhat irregular numbers during the five months the animal remained 
under observation : a state of toleration, in fact, appeared to be established. In this 
connexion it should be recalled that Seidelin and Connal found in both the baboons 
examined by them a very scanty infection, mainly of gametocytes, so that it would 
seem likely that infection of this species of monkey is common and liable to persist 
in a state of tolerance in much the same way as Plasmodium falciparum persists in 
the blood of the natives of West Africa. 
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TYPES OF PARASITE FOUND IN THE BLOOD. 


The earliest forms of the parasite observed were ring-shaped, and of considerable 
size, measuring about one half the diameter of a red corpusele. As a rule they had 
a single, rather large, chromatin mass, but occasional specimens were noted with 
two smaller chromatin masses, one at each end of a diameter of the ring. More 
mature trophozoites were decidedly amceboid, the pseudopodia being sometimes 
exceedingly fine (‘‘tenue phase”), but more commonly rather massive and blunt. 
The chromatin was usually a single mass of irregular shape, and the clear “ vacuole” 
adjoining it was usually distinct even in very amceboid individuals. Although blood- 
films were examined daily during the first twelve days, and subsequently at short 
intervals during the five months of observation, no advanced stages of schizogony, 
and no mature schizonts were found. The cytoplasm of the parasites, coloured by 
Leishman’s stain, assumed a grey or faintly brown, and not a clear blue tint. Pig- 
ment was abundant, fine, and a light brown colour, and appeared early in development. 
The gametocytes were of the Plasmodium vivax type, and were usually larger in 
diameter than the red corpuscles. Their pigment, which was abundant, not 
infrequently appeared greenish. ‘The red corpuscles associated with the mature 
gametocytes were quite invisible, if indeed they were present. Exflagellation of 
the male gametes was repeatedly observed. The parasitized red corpuscles were 
either not at all or only slightly enlarged. They stained a somewhat deeper red than 
did other red corpuscles, in much the same manner as corpuscles parasitized by 
Plasmodium falciparum. There was no distinct stippling, but occasionally a few 
small dots were visible, and sometimes an indistinct matt or ground-glass appearance. 
The failure to demonstrate anything in the nature of Schiiffner’s dots was not due 
to any defect in the staining technique employed, which was one designed especially 
to bring out stippling, and which in fact demonstrated beautifully both Schiiffner’s 
dots and the coarse stippling characteristic of Plasmodium falciparum infections. 
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EXPERIMENTS WITH INJECTIONS OF INFECTED BLOOD. 

Subcutaneous injections of the blood of the baboon at a time when it contained 
numerous parasites, were given to three small monkeys. The monkeys were, an 
adult Cercopithecus patas, an adult Cercopithecus mona, and a young Cercocebus 
lunulatus. To each was given a single injection of approximately 0°25 c.c. of the 
infected blood. None of the three monkeys became infected. In this connexion it 
should be recalled that Plasmodium kochi is the common malaria parasite of 
monkeys belonging to the genera Cercopithecus and Cercocebus. 


HXPERIMENTS WITH LABORATORY-BRED MOSQUITOES. 


Laboratory-bred Anopheles gambix were allowed to feed on the baboon at times 
when the blood contained numerous mature gametocytes. Three such mosquitoes 
were dissected after the lapse of one week, seventeen after the lapse of from twelve 
to eighteen days, and four after the lapse of three weeks. In no case was infection 
found either of the gut or of the salivary glands. 

A few other laboratory-bred mosquitoes were similarly fed on the baboon’s blood, 
and dissected after the lapse of from ten to fifteen days, namely, seven A¥des 
argenteus, and five Mansonioides africanus. In no case was infection found of 
either the gut or the salivary glands. 


THE IDENTITY OF THE PARASITE. 

The identification of the malaria parasites of monkeys is by no means easy. 
This is due in part at any rate to the fact that observations have been relatively 
few, and that in some cases, as in the one described above, the complete asexual 
cycle has not been studied. Excluding the species resembling Plasmodium falciparum, 
which is at any rate very closely allied to that found in man, the various species 
described in monkeys bear to one another a somewhat close resemblance. In the 
present incomplete and confused state of knowledge it is, I believe, impossible to 
classify them, or to decide how many deserve to be regarded as valid. Two 
characters which may, however, prove of considerable assistance in grouping are the 
nature of the stippling, and that of the pigment produced. 

The species most commonly met with in small monkeys in Africa is apparently 
Plasmodium kochi, and that being so it would seem reasonable to regard any such 
parasite found in Papio sphinx as probably this species unless striking evidence to 
the contrary could be adduced. The very remarkable variations observable in the 
species found in man, which have been studied with such thoroughness, clearly 
prove the inadvisability of erecting species on account of minor differences, or as 
the result of the study of limited or incomplete materials. It was perhaps some 
such consideration which led Wenyon to state that the parasite found by Seidelin 
and Connal (1914) in Papio sphinx, of which they observed only gametocytes and 
young ring forms, might be Plasmodium kochi. Dr. Seidelin was so kind as to give 
me, in 1914, a blood-film from one of the baboons examined by him and Dr. Connal. 
[ have recently re-examined this specimen, which is still in good condition, and 
have compared the parasites in it with those of the baboon examined at Accra, and 
I have no hesitation in saying that so far as the stages shown by both are concerned 
they are indistinguishable. I feel justified therefore in assuming that both infections 
were due to the same species of malaria parasite. 

This parasite then is of the Plasmodium vivax type. The ring forms are rather 
large. In more advanced stages of development the parasites are notably irregular 
in shape, and in the case of the baboon examined at Accra, on one day in particular 
(May 30) many of them were extremely amoeboid and in the so-called “ tenue 
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phase.” The parasitized red corpuscles are not, however, clearly enlarged as they 
are in Plasmodium kochi infections, but appear for the most part to be no larger 
than the normal size. The pigment granules are fine and of a light brown colour. 
As arule no definite stippling is present. Occasionally there are a few scattered 
dots, as in Plasmodium inut, but never a fine stippling resembling Schiiffner’s dots, 
such as is produced by Plasmodium kochi. The gametocytes, male and female, are 
of the Plasmodium vivax type, and are usually, but not invariably, larger in diameter 
than the red corpuscles. It should be further noted that Plasmodium kochi is said 
to show little sign of pathogenicity, whereas the parasite under discussion produced 
un acute disease, although this difference may be due to the majority of the records 
of the occurrence of Plasmodium kochi having been made in the cases of adult 
animals, or during the phase of tolerance which succeeds the acute infection. 

The parasite therefore clearly differs from Plasmodium kochi, notably in the 
nature of the stippling produced. As regards stippling, and in other respects, it 
resembles closely Plasmodium inui, a species occurring in monkeys of the genus 
Macacus, and provisionally at any rate it should be referred to this species. In 
making this diagnosis it should be recalled that according to the original descriptions 
and figures the pigment of Plasmodium inui is fine and light brown or yellowish, and 
not coarse and dark brown as in Plasmodium cynomolgi, a species with which 
Plasmodium inui is sometimes considered to be identical. 

It is my pleasant duty to acknowledge my indebtedness to Dr. J. G. Thompson, 
Director of Protozoology, London School of Hygiene and Tropical Medicine, for 
much valuable advice, and for courteously extending to me the hospitality of his 
laboratory. 
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On the Treatment of the Actinomycosis Type of Mycetoma. 
By J. B. CHRISTOPHERSON, C.B.E., M.D. 


[ SHOWED at the February, 1924, meeting of this Section a male patient, aged 26, 
suffering from actinomycosis of the parotid region, no doubt involving the parotid 
gland (fig. 1). 

He was an Englishman in the Indian Telegraph Department, and had been 
stationed at Teheran for two years, when he noticed a swelling in his left cheek. 

A month later, the swelling broke down and discharged, and it continued to heal 
and break down, the discharge containing the usual yellow grains of actinomycosis ; 
Dr. Neligan, who saw the man in Persia, tells me that actinomycosis is not un- 
common in that country. 

[t is, perhaps, worth while to state here in passing that the infection in this case 
probably gained entrance through Stenson’s duct, for there was a swelling along the 
course of the duct easily to be felt with the finger within the mouth. 

In the tropics the fungus usually gains entry through an abrasion in the skin in 
contrast to the path of entrance of actinomycosis in England, where it is admitted 
either through the alimentary canal or through the respiratory tract. 
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The present patient landed in England in November, 1923, and as the diagnosis 
was not in doubt, treatment was begun at once. After two and a half years of 
treatment I think I may say he was cured, for in September, 1926, he was passed 
by the Medical Board of the India Office, fit to return to duty in Persia, and I have 
not heard from him since. 

Fig. 2 shows the case at the termination of treatment, July 1924. A photograph 
is often not a good picture of the true condition of affairs, and in this instance, owing 
to some wasting and a good deal of pigmentation (the first due to shrinking of fibrous 











tissue in the process of ridding the masseter muscle of the mycetomatous growth, 
and scarring caused no doubt by the healed sinuses and the introduction of the 
radium), the appearances of the photograph might be open to criticism ; there was, 
however, in July, 1924, no trace of active mycetomatous infection. 

I am introducing the case to this Section again in order to refer to the treatment 
and to the length of time taken to secure the result. 

Mycetoma in the tropics is not an easy disease to cure, and where surgery is 
available, excision of the affected part is the usual practice. 

The condition here was a mycetoma of the actinomycosis type, and it would 
appear that the treatment adopted (potassium iodide in very large doses over a long 
periodlof time) may be successful for other cases in Persia and in other countries. 
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This patient, in addition to the iodide, had four exposures to X-rays, but without 
benefit, and therefore the X-ray treatment was abandoned. 

Radium was introduced five times between October, 1924, and December, 1925. 
[ am not in a position to speak authoritatively about radium treatment, but, whether 
beneficial or not, it is not available in the out-stations where mycetoma occurs. 

With regard to the potassium iodide, it was given continuously from December, 
1923, to July, 1924, commencing with a small dose and rapidly increasing until 60 
gr. three times a day were taken (180 gr. daily). 

It was resumed in the same doses between September, 1924, and December, 
1924, when the area became cedematous, as a result either of the iodide or the radium. 











Fia. 2, 


For six months, in 1925, potassium iodide was given in doses of 60 gr. three 
times a day, and for five months during 1926 it was given in doses of 80 gr. three 
times daily (240 gr.). It is evident that the action of potassium iodide is not a 
cumulative one, and that it is readily eliminated by an excretory organ. 

That large doses of potassium iodide are tolerated is well known, but the length 

f time taken to effect a cure in this instance is interesting. 

[ believe that for cases of mycetoma of the actinomycosis type, large doses of 
a iodide, administered over a longer period than usual, might be tried with 
advantage. 
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Mycetoma is a chronic disease; it does not disseminate; as a rule it is painless; 
there is no urgent reason for precipitate action; surgical measures are perhaps 
often undertaken too early. 

In actinomycosis we cannot hope for a sensational cure such as natives expect in 
all cases of tropical disease. Dr. Castellani this evening quoted a case of blastomycosis 
which had taken between one and two years to cure with large doses of potassium 
iodide. Among other diseases requiring long treatment which are met with in the 
tropics, one naturally thinks of leprosy, which under favourable circumstances takes 
two or three years to cure. Refractoriness may be due to the resistance of an 
organism, or it may be that the organism occupies a position sheltered from the 
effects of the drug, “out of harm’s way,” fungus growth, for instance, surrounded 
by a mass of fibrous tissue, and inaccessible to drugs circulating in the blood. 
Organisms which inhabit the blood-stream are much more assailable and vulnerable. 


A Case of Intermittent Pyrexia associated with and probably 
due to Broncho-spirochetosis, Shown April 6, 1927.’ 


By J. GrawamM WILuLMoRE, M.D. 


History.—Patient joined the Army, April 19, 1915, and went to Salonica. 
Admitted to hospital suffering from bronchitis, April 23, 1917, and from malaria, 
September 15, 1917. Invalided home and discharged (“ P.U.O.”) January 31, 1919. 
Since then has been under continuous treatment and constantly admitted to various 
hospitals. 

He first came under my care, November 27, 1925. Condition florid ; conjunc- 
tivee injected, husky voice and cough. He complained of constant headache (frontal, 
back of eyes and occipital). Lungs showed severe emphysema and _ subacute 
generalized bronchitis. Heart, spleen and abdomen, normal. Liver showed 
occasionally a slight enlargement, the right lobe being at times palpable and tender. 
Central nervous system, normal. X-ray of air sinuses and examination by throat 
specialist revealed no septic foci. 

He suffered from periodical rigors with rise of temperature to between 103° and 
104° F., each rigor being associated with an exacerbation of the chest symptoms and 
signs. Urine and stools showed no abnormality on repeated examination. The 
hlood-picture also showed no abnormality during the apyrexial periods, but a slight 
leucocytosis, from 9 to 11,000, with an increase of the lymphocytes to an average 
of 45 per cent. was invariably associated with each attack of fever. Wassermann 
reaction and T.C.F.R. both negative. No malarial parasites were detected at any 
time, on repeated examination by thick and thin film methods. 

A course of emetine given hypodermically was without effect. A blood-culture 
taken during a febrile period showed no growth after seven days incubation at 37 C. 

August, 1926.: Re-admitted under my care. Physical condition as_ before; 
urine, blood and stools, examined by chemical, microscopic and cultural methods, 
showed nothing to account for the patient’s condition. He was seen by several 
consultants and all agreed that a generalized emphysema and bronchitis with 
tenderness over the right hepatic area and a slight generalized glandular enlargement 
were the only physical signs to be discerned. 

August 8, 1926: Had a rigor and a temperature of 103° F., pulse 120, respira- 
tions 24 at 10 a.m., the temperature dropping to normal with profuse sweating by the 
evening. On August 13 the same sequence of events occurred, temperature being 
1 The publication of this report has been delayed owing to the illness of the author. 





0 Sanat «4nd 
















re 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 475 


Section of Tropical Diseases and Parasitology 29 


103° F.; the next day the temperature rose to 101° F. at 11.30 p.m. and was 
subnormal on the following morning. 

On August 15, 1926, an intensive anti-ameebic course of auremetine and stovarsol 
was begun, on the chance that the case might be one of hepatic amebiasis, in spite 
of the lack of much direct evidence to that effect. At 5 p.m., on August 18, the 
temperature rose to 106-5 F. and fell to normal, again with profuse sweating at 
l p.m. It rose to 103° F. on the 20th and to just over 100 on the 22nd. From 
then onwards the man was free from febrile attacks until September 20, when the 
temperature rose to 102° F. with a slight rigor. Again, on September 25, it rose to 
102° F. with a rigor. He had two lesser febrile attacks on October 24 and 27. 

From the 15th tothe 16th of November, 1926, he had a series of rigors with a 
maximum temperature of 103-6 F. On this occasion it was noticed that the sputum 
was blood-tinged, pink and clear, and corresponded with Castellani’s and Broughton- 
Aleock’s description of the sputum in broncho-spirochetosis. It was examined and 
found to contain numerous pleomorphic spirochetes. I would emphasize the fact 
that there was no obvious oral or tonsillar sepsis, that the mouth was carefully 
cleansed before taking the sputum, and that only sputum which appeared to be 
coughed up directly from the trachea was examined. Further, the sputa from 
twenty cases of ordinary bronchitis and emphysema were examined as controls by 
the same method of staining (Fontana). 

Odd spirochzxtes, were found here and there, but in no case were they at all 
numerous. 

On November 30 the patient was given neotrepol (4 ¢.c.) and sulfarsenol (0-24) 
intramuscularly. Rigor and a rise of temperature to 102 F. at 2 am. on 
December 1. Further injections :—- 

December 7, 1926: Sulfarsenol 0:36, neotrepol 1 c.c. 

December 17: Sulfarsenol 0-48, neotrepol 2 c.c. 

The patient went away for Christmas and returned with a history of having had 
a bad rigor while on leave; he had another rigor, temperature 104° F, on December 30, 
1926. He was then put on a course of Castellani’s antimony mixture until January 1, 
1927. Rigors occurred February 1, 1927, February 2, 1927, February 3, 1927, 
February 5, 1927 and February 7, 1927, maximum temperature 103-8° F. The 
administration of the antimony mixture was renewed and he remained free from 
rigors while it was being taken. 

The mixture was discontinued on February 22, 1927. Between 12.30 and 2 a.m. 
on the following day he had a severe rigor with a temperature of 105° F., the tempera- 
ture falling to normal in the afternoon with, as usual, profuse sweating. Weekly 
injections of N.A.B. intravenously were commenced on March 3, 1927, beginning 
with 0-10 and increasing by 0-10 each week. These have been well tolerated, and 
so far the man’s temperature has been completely afebrile. 

Points which favour the diagnosis of spirochztosis are :- 

(1) The absence of any other discoverable cause for the pyrexial attacks. I 
would emphasize that microscopic and chemical examinations were made, not 
occasionally, but repeatedly, of blood, urine and stools, during febrile and afebrile 
periods, with negative results. Repeated clinical examination was equally unproduc- 
tive. Such conditions as focal sepsis in teeth, tonsils, sinuses and ears, infections of 
the renal tract, amoebic hepatitis, infective endocarditis, cholecystitis, were all 
considered and discarded for lack of evidence. The blood-agglutination was negative 
for all the coli-typhoid group and Bacillus melitensis. Spirochetes of any kind 
were never found in the blood, though specially looked for on many occasions. At no 
time was there a leucocytosis indicative of suppuration, and the glycogen reaction was 
negative. Malaria can, I think, be excluded by the absence of any anemia, with 
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such a long pyrexial history, the absence of leucopenia in the apyrexial periods, the 
absence of any splenic enlargement, and the fact that the man had been repeatedly 
saturated with quinine for long periods before he came under my care. There was 
no evidence of bronchiectasis. The question of an actinomycotie infection of the 
lungs was carefully considered; aerobic and anaerobic cultures were made with 
negative results. Tuberculosis can, I think, be excluded by the clinical examination, 
repeated examination of the sputum, X-rays and negative C.F.T. Hodgkin’s disease 
(Pel-Ebstein type) can be excluded by the fact that the glandular enlargement has 
now subsided and the type of pyrexia is entirely distinct. 

(2) The clinical evidence that the febrile attacks were invariably preceded by and 
associated with an exacerbation of the chest condition. 

(3) The fact that each attack was associated with expectoration of the typical 
pink, glairy mucus. 

(4) The presence, in such mucus only, of large numbers of spirochztes. Ordinary 
mucus taken from the same specimen contained few, if any, spirochetes. 

(5) The fact that in the apyrexial periods spirochetes were either not found at 
all, or were so scanty as to require long search to find them. 

(6) The absence of spirochetes in anything like the same numbers from twenty 
control cases of chronic and subacute bronchitis. 

I am aware that there is a school (including such a competent authority as 
Manson-Bahr), which does not admit the existence of broncho-spirochetosis as a 
pathological entity. In this case, however, | am at a loss to ascribe the illness to 
any other cause. 
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November 23, 1927. 
PRESIDENT’S ADDRESS. 
The Scientific Basis of the Practice of Medical Hydrology. 
By L. C. E. CatrHrop, M.B. 


THE task which I have set myself is to ascertain whether medical hydrology has 
heen based upon a secure foundation of accurate observation and scientific research, 
and may Claim therefore to be looked upon, not as pure empiricism, but as a sound 
branch of medical science. I shall, incidentally, indicate how far this Section has 
contributed towards the fulfilment of the second of the three objects of its founders, 
that is the encouragement of investigation and study. I hope to show that medical 
hydrology occupies an honourable position, which cannot be superseded by any other 
forms of treatment; and that it might be applied in practice more extensively than 
hitherto in this country, provided that the subject was efficiently taught in the 
schools. 

The history of medical hydrology goes back to Hippocrates, 450 B.c.; up to that 
time baths and waters, as used by the Egyptians, Indians, Persians and Greeks, were 
controlled by priests, who erected temples near the springs and used them for a 
eligious ceremonial rather than for therapy. Though cures undoubtedly took place, 
there are few, if any, records of scientific value, of the effects of water on diseases. 

Immersion in water was probably an earlier custom than drinking it. The first 
reliable observations of the effect of water upon the body were made by Hippocrates. 
He observed clinically and maintained— 

1) That cold water warms, (2) whilst warm water cools the body; (3) that 
warm shower baths induce sleep, (4) and that cold water stimulates; (5) he 
recommended cold water to assuage fever and pain. 

Baths were used extensively by the Greeks, and physicians, such as Asclepiades 
of Prusa and his pupils, introduced the Hippocratic teaching to the Romans. This 
bore fruit in the development of bathing establishments in the Roman Empire.’ 

The luxurious fresh-water bathing establishments fell into decay, but the use of 
waters and baths at the various thermal stations, especially in the Roman 
colonies, survived. Thus, in our own country Bath (aqua solis) and Buxton, 

nd abroad Aix, Vichy, Baden-baden, Wiesbaden, Aachen, Acqui, Bormio, Bajoe, 
Baden-bei-Zurich, Hamman Rihra and many others were all thermal stations from 
early Roman times 

During the Middle Ages thermal baths and waters were used intermittently, but 
cold water treatment, advocated by the older physicians, such as Asclepiades, 
Celsus, Musa, Paulus Aegineta, in the seventh century, and Van der Heyden, as 
late as the twelfth century, gradually ceased, and was not revived until Floyer’s 

1‘ Bader und Bade-anstalten,’’ Schleyer, 1909. 
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time. Medisval fresh-water baths, once so popular, fell into the hands of quacks, 
and actual opposition to their use arose. 

Two points about the ancient history of baths, before scientific investigation 
began, bear special relation to my subject. 

The first is that, from the time of Hippocrates onwards, clinical observations were 
being made to guide the method of the physicians who practised at these thermal 
stations, many of which have been recorded. Empirical observations gradually 
accumulated, providing data subsequently to be submitted to scientific investigation. 

Ignorance of the true nature of disease confused all clear observations, and 
science, as we know it to-day, had no existence; it was therefore impossible for 
spa physicians to make the accurate and complete observations which are possible 
to-day. Still, their observations were valuable. As Tanchou wrote, “ La théorie 
est boiteuse et ne doit venir qu’aprés les faits.’”’ It is necessary to collect accurate 
data before theorizing. 

The second point of interest is that the methods of applying water treatment 
available even up to comparatively modern times, were very simple. They 
consisted of : (1) Immersion baths, hot, temperate and cold. (There were no means 
of measuring temperature.) (2) Affusions or shower baths. (3) Steam, vapour and 
hot-air baths. (4) Fango or mud baths. (5) Shampooing or massage. (6) Water 
drinking. 

Observations were based on these simple means of hydrological treatment, 
coupled, of course, with suitable diet, ete. 

Use of the douche dates back possibly to A.D. 1000, but it was said to have been 
introduced by Pietro Tusignano of Bormio in Italy about 1336, and again in 1480, 
by Savonarola, the grandfather of the famous Florentine, and later, in 1731, by 
Le Drau into France. 

Wet packs, another form of applying cold water, were introduced by Lucas, not 
earlier than 1750. The drip sheet was introduced about 1820. 

The application of spinal ice bags was adopted by Chapman in 1863, his method 
being founded upon the known physiological fact of the action of the sympathetic 
nerves in controlling the blood-supply in the blood-vessels. 

Further developments, such as the Scotch douche, Aix and Vichy douche, 
massage baths, Buxton trough modification, undercurrent douche, whirlpool baths, 
half baths, sitz baths, Plombiéres douche, vaginal douche, nasal and ophthalmic 
irrigation and sprays, peat baths, liver packs, different forms of radiant heat and light 
baths, and other forms of treatment by electrical currents, all these have been 
introduced within modern times. They have undoubtedly very considerably increased 
the usefulness of hydrological treatments, have broadened the field of observation 
and have empbasized the need for further scientific investigation. 

It was not until the end of the seventeenth century that there was any attempt 
at really scientific observations on the physiological effects of baths and waters, 
either fresh or mineralized, though the empirics had for centuries made reliable 
observations and collected data. The effect of waters was so remarkable in some 
instances as to be attributed to supernatural agency. Scientific investigation was 
essential, if their use was to be based on accurate knowledge of cause and effect. 

The first move in the direction of scientific investigation was made in reference 
not so much to the action of baths and waters, as to the real nature of disease and 
especially of fevers and acute pyrexial states. When Virchow showed that elevation 
of temperature was a pathognomonic symptom of fever, and thermometric measure- 
ments carried out, especially at Leipzig, with increasing exactitude in the most varied 
forms of febrile disease supported this view, a definite step forward had been taken. 
Later, the best means for reducing the temperature were sought for. Antipyretics 
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without the danger of intoxication, was the ideal in view, and after the trial of various 
drugs, etc., means of obtaining it were found in cold water treatment, with which, as 
Winternitz remarks, ‘no other can be compared for its capability of being regulated.’ 
This was illustrated by Bartel, in Kiel, and by Jiirgensen and others. 

It has been said that the first physiological explanations of the effects of water 
were made by a Frenchman, M. Tanchou, in 1824. We may fairly claim that the 
first attempt to make exact observations on the use of water treatment was 
carried out in this country 140 years before that, and that the honour of being the 
pioneer belongs to Sir John Floyer of Lichfield. He was born in 1649 and in died 1714. 
He was a graduate of Oxford. It appears from his book, ‘ Psucrolousia, or the History 
of Cold Bathing,” published in 1702, that not only did he build a bath house for his 
experiments, but he used a thermometer to test the temperature of the cold water 
used, this being, so far as I know, the first recorded use of a thermometer for medical 
purposes. This is the more remarkable because the air thermometer was invented 
by Galileo as late as 1612, and it was not until 1701 that Sir Isaac Newton suggested 
the use of the freezing point of water as zero, and it was not until 1714 that 
Fahrenheit used a graduated thermometer, the lower point zero and the upper point 
the temperature of the body; this was changed later to boiling point of water when 
mercury was substituted for spirit on account of its more equable expansion. 


Floyer timed his experiments by means of the minute-glass. He also made 
experiments with mixtures of salts in water to ascertain if he could produce coldness 
greater than the “ conduit water.” He says, “I tried the weight of the several 
waters by another glass bubble sunk in quicksilver in the part of it ’—in other words, 
he used a hydrometer—‘and found the heavier waters cooler than the lighter.’’ 
He says :— 


“| have not been wanting this summer to make some experiments upon such diseased 
Persons as would be persuaded to use these Baths, but more hereafter will be made when I 


have prevailed over the prejudices of the common People, who usually despise all cheap and 
common remedies, which have ordinarily the greatest Effects.” 
Floyer was no © pulp-pated pill monger,”—to use a quaint phrase which his friend 


and collaborator, Dr. Bayard applied to a certain apothecary who scorned cold water 
treatment—but a man who, had he lived in our day, would certainly have been in 
the forefront of investigators. 

Floyer’s experiments mark the beginning of research into the action of cold water 


in the treatment of disease. It was necessary: (1) To prepare a patient for bathing 
by proper diet, bleeding and purging. (2) Not to bathe when hot or sweating, or to 
stay in the bath too long. (3) To use cold baths before dining, as they were 
langerous after drinking or eating. (4) To repeat the bath in order to get results. 


5) To use sweating with cold bathing in certain diseases. 

He also held sweating to be unnecessary with cold bathing used to preserve 
health or invigorate the spirits. 

He describes the physiological effects of water applied generally, locally and 
nternally. He notices the effect of cold baths on the heart- 


it strengthens its fibres and invigorates its motion. For though during immersion the pulse 

tops and the motion of the heart is slower, yet after that for some time that muscle works 
faster and evacuates by sweat and urine and the menses and the whole body is sensibly 
otter.” 


This was long before Schedel taught the recovery of compensation in failure of 
the heart by means of cold water affusion. Floyer’s book made a lasting impression 
ipon the German hydrotherapist, Professor Fk. Hoffmann. 
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In 1724, Smith made observations on water as a dietetic, dissolving and diuretic 
agent. 

In 1799, Dr. Wm. Wright, of Barbadoes, demonstrated the power of cold water 
to reduce the temperature and expedite the recovery in yellow fever and small-pox. 

In 1797-1804, James Currie, following Wright's suggestion and method, proved 
that the affusion of cold water had a powerful effect in reducing the temperature in 
typhus fever and in arresting the disease if given at the proper time, which he found 
to be during the first four days, at the hour when the fever, as measured by the 
thermometer, was beginning to decline. 

So much for records of experiments and observations on hydrotherapy up to the 
end of the eighteenth century. What records are there of the use of thermal waters 
(Balneology) for the same period ? 

Floyer was familiar with the Buxton water, but does not seem to have experi- 
mented with it. 

Apparently the earliest attempt at accurate observations on the analysis and 
uses of English mineral waters is that of Dr. Thomas Garnett, who wrote essays on 
the Harrogate waters in 1791. He was not only an observant physician, but had 
evidently studied chemistry and even lectured on the subject. His chief authority 
on chemistry was Boerhaave, of Leyden (1668-1738), whom he frequently quotes. 

He made careful analysis of the three waters which were known in his day, viz., 
the Tewit iron water, discovered in 1570, the sulphur discovered a little later and 
the Crescent saline discovered in 1783. 

In 1792, he wrote: “ no accurate analysis of these waters has as yet appeared.”’ 

He also made many valuable observations which hold good to the present day. 
The temperature of the baths was always to be measured by the thermometer and 
the duration carefully timed. Diet, regimen and exercise were carefully laid down. 

I am not acquainted with any early records in the case of Bath and Buxton. 
The easiest way of following the almost continuous investigations made for the last 
100 years, is to take first those on fresh water—which were apparently the first to be 
made, and are certainly the easier to trace—and afterwards the balneological ones. 

Winternitz, of Vienna, stated that when he began his investigations in 1856, a 
physiological study of the actions of cold water had never been undertaken. This is 
not strictly true; for in 1824, Dr. Tanchou, of Paris, published a little book entitled 
“Du froid et ses application dans les maladies,” in which he discusses heat and 
cold, quoting Black and Currie, and gives an excellent description of the reaction to 
cold. 

The first effect he held to be the driving back of the blood and liquids; the 
second effect the reaction or return to force very graphically described, noting that 
“La reaction est égal et opposée & l’action.”’ 

His practice was to diminish the temperature of the bath at the same time 
shortening its duration. He made his patients walk after the bath until reaction 
came into play and then lie down. He applied water generally where inflammation 
was internal; locally where it was external. Among several cases he records that 
of a lady suffering from extreme irritability of the nervous system, cured by a series 
of baths, the temperature of which he gradually reduced from 30° to 15° R. 

He records no special investigations beyond those made in treating his patients. 

In 1844 Herpin of Geneva published in the Gazette médicale de Paris a series of 
very careful observations on the effects of the baths of the river Arne below Geneva, 
noting the temperature and depth of the water and the temperature of the air. He 
describes the physiological effects of first entering the water, viz., dyspnoea, proe- 
cardial pain, muscular pains, radial pulse feeble, heart beat strong, no acceleration, 


local lowering of surface temperature of hand 34°4° C. to 21-9° C., the reactions of 


skin, change of colour; vigorous muscular contraction after immersion. 
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Remote effects—sweating less easily provoked, improvement of appetite, increase 
of muscular force, slee» becomes sound and deep, bowel action regular, diarrhoea 
resulting only occasionally. As contra-indications he observed : acute illness, heart 
disease, plethora and high blood-pressure, epilepsy. The best therapeutic effects are 
seen in uterine affections, irregularity, dysmenorrhcea, chlorosis, spermatorrhea, 
rickets and scrofula, digestive troubles, hypochondria, general nervous debility, 
chronic rheumatism, and in skin conditions such as prurigo, lichen, psoriasis. 

About the same time, 1843, Lubanski at the Hydrological Establishment at 
Pont-i-Mousson was experimenting on wet packings and the influence of cold water 
drinking on diuresis. 

The intimate connexion between hydriatics and heat regulation was recognized 
first in France and later in Germany, where investigations of normal reactions to 
internal and external applications of water gave valuable results. For instance, 
Falck studied the internal use of water, water clysters, and absorption by the skin; 
Petri, the sweating method of Priesnitz; Preiss, the occipital douche in nervous 
asthenia ; Bécker of Bonn, tissue metabolism under the influence of water ; Genth, of 
Wiesbaden, the excretion of urea, etc., by water drinking. Cold-water treatment of 
cholera and bath treatment of the insane were also investigated. 

In 1865 Senator proved conclusively that in the cold bath the amount of heat 
given off exceeds the amount produced. 

In 1856 Winternitz began, with the help of Professor Oppolzer, his memorable 
physiological and therapeutic experiments, at Kaltenleutgeben and the Allgemeine 
Universitit Klinik in Vienna. He made full investigations of the effect of cold and of 
thermal stimuli upon (1) the nervous system, (2) the heart and vascular system, 
(3) the skin and excretory organs, (4) the temperature of the body, (5) the metabolism 
of the tissues. 

The reactions were tested in the normal subject and in many pathological states. 
He used Marey’s sphygmograph to examine the bearing of the vessels during the 
application of snow and ice to different parts of the body, especially the behaviour of 
the radial pulse in the elbow bath, which caused contraction of the artery, and a fall 
in the temperature of the hand. He thus ascertained the varied behaviour of parts 
centrally situated ; and the application of ice or freezing mixtures between the centre 
and the diseased periphery became of pronounced value in treating hemorrhages, 
aneurysms and local inflammations. Similarly in 1859 he examined the revulsionary 
action of thermal cutaneous irritation. 

By the study of the action of local applications upon the respiratory centres he 
made precise the application of the douche fili-forme of Matthieu, the shower bath, 
hand bath, ete. 

He invented the local box vapour bath; he pointed out that the influence which 
cold water procedures as stimuli to the nervous system was much more important 
than the merely physical action of the deprivation of heat; he also thoroughly 
investigated the effect of methodical cold-water drinking. His researches, extending 
over fifty years, were the most complete hitherto undertaken, and have guided his 
successors ever since. 

The researches of Winternitz made Vienna the centre for the study of hydriatics, 
while Kiel was the centre for that of cold-water treatment of enteric fever, and 
Leipzig for that of pathological thermometry, 

One of the founders and past-presidents of the Balneological Society, Samuel Hyde, 
has summarized the effects of cold and thermal stimuli.' 

A striking example of further investigation of cold-water application during the 
nineteenth century was in the effects of cooling baths in fevers. 


1 Balneological Journal, 1905. 
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Giannini, in 1805, had laid down three rules: (1) Very brief immersion in 
asthenic states; (2) no such baths during general arterial spasm ; (3) in sensitive 
patients, warmth to be applied to the cardiac region during the bath. 

Brandt, of Stettin, investigated the use in fever of cooling baths at temperatures 
below that of the skin, sub-thermal, but never below 65° F., always with friction to 
the skin, and of not more than fifteen minutes’ duration. Currie obtained his 
remarkable results, as a rule, by cold affusion, not by baths. 

The first step in balneological investigation during the nineteenth ceutury was 
accurate analysis of the various mineral waters. Nothing really reliable or complete 
was effected until Berzelius of Stockholm (1779-1848), and his assistant Strude 
about 1820, analysed many of the best known mineral waters. Since then most 
waters have been carefully analysed and during the present century much further 
knowledge has been gained concerning their physical and chemical composition and 
geological origin. Their ionic state and the laws of osmosis have been investigated. 
The discovery of radium or its emanation in mineral waters has shed much light 
upon their physiological and therapeutic properties. 

In 1893, Liddell experimented in Harrogate on the effects of sulphur water on 
the excretion of urea and uric acid. Later, Bain investigated the effects of the waters 
on the secretion and excretion of bile, their solvent action on biurate of soda and 
their effect on metabolism, and Bain, Edgecome and Frankling, their effect on blood- 
pressure and metabolism. David Brown has made thorough investigations of 
the pharmacological action of sulphur water in normal persons and in gout.' Michael 
Foster has investigated the output of uric acid for several years and concludes that 
the crise des baignes is a reality. 

In Buxton, Buckley and Race noted the marked diuretic effect of St. Anne’s well 
as compared with plain water. They have also made an extensive examination of 
the effect of waters on metabolism. 

The power of increasing immunity by the subcutaneous injection of certain 
mineral waters has been demonstrated, and their anti-anaphylactic effect has been 
brought to our notice by Billard. There are several spas in which experimental 
work is still waiting to be done. 

Perhaps the most outstanding investigations made in the balneological branch 
of medical hydrology during the last thirty years are those as to (1) the effect of 
Nauheim baths upon the heart and the circulation, (2) the effect of various forms of 
of baths upon the blood-pressure, and (3) the influence of intestinal lavage upon 
various conditions of the bowel causing toxic effects. 

The present efficiency of the instruments for measuring blood-pressure, the 
electro-cardiograph, the polygraph and radiography, have greatly contributed to the 
value of these investigations. 

This Section has not been behindhand in diffusing the most recently. acquired 
knowledge.” 


1 Proc. Roy. Soc. Med., 1911, iv (Sect. Baln.), 45-62. 


21898. ‘* Discussion on Nauheim Baths in Cardiac Disease.” 
Bain’s paper on the ‘‘ Effects of Mineral Waters on Bile and Bile Salts.’’ 
1899. ‘‘ The Therapeutics of Heat,’’ by W. S. Hedley. 
1903. ‘‘ Studies in Blood-Pressure Effects,’’ by G. Oliver. 
1905. ‘* Fango Baths,’’ by Cecil Sharpe. 
1908. ‘‘ Blood-Pressure in Spa Practice,’ by W. Edgecombe. 
1909. ‘* Intestinal Lavage,’’ by C. W. Bnckley. 
1910. ‘‘Some Pharmacological Effects of Strong Sulphur Water,’’ by D. Brown. 
1911. ‘‘ Radium Emanation in Mineral Waters,” by T. Pagan Lowe. 
Then through the War comes a lull. 


1919. ‘* Temperature, Environment and Thermal Debility,” by C. F. Sonntag. 
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Much is still to be done in the study of pure medical hydrology before the 
scientific foundation is well and truly laid, and its practice conducted on a sound 
basis. 

Many questions still await an answer. Can we obtain all the effects produced 
hy thermal or mineral water baths by the varied use of fresh-water baths? Can we 
get the same effects by drinking fresh plain water as are produced by the various 
thermal waters? If not, in what respects do they differ, and what are the limita- 
tions of each? I appeal for still further research into these and other hydrological 
problems. 

As Sir Clifford Allbutt wrote in the preface to the “Archives of Medical 
Hydrology”’: “It is for Science to extract the living kernel of truth from the 
perishing fruit of experience.”’ 

NotTE.—The New Reception Hospital at Northampton possesses a. most complete 
installation for hydrotherapeutice treatment, showing that this form of treatment is 
recognized as one of extreme value in mental diseases. I see clearly that another 
magnificent opportunity will be afforded on these lines for further research in this 
particular branch of medicine, the fruits of which will, I hope, some day be recorded 
in the transactions of this Section. 
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The Emerald Table. 
By RoBeRT STEELE and DoROTHEA WALEY SINGER. 


THE transmission of science from the Arabic-writing to the Latin-writing world 
is one of the most important sections of the history of science. It has to be 
approached by expert knowledge from two sides, that of the orientalist and that of 
the medizvalist. In each case the first task is to examine and make accessible such 
manuscript material as exists, and in due course to subject it to a critical study. 
The mass of early translations from the Arabic known at present, much of it 
still unpublished, is not so large as to preclude a certain amount of critical 
handling, but we are not yet equipped with material sufficient to enable us to judge 
of the authenticity of the Arabic sources, or to enter on any detailed criticism of 
their original date or authorship. Oriental scholars like Ruska, Wiedemann, Stapleton, 
Meyerhof and Holmyard among others, are rapidly filling up this want. 

It is not generally known that the translators of the twelfth century turned their 
attention very early to chemistry: after medicine, astronomy and mathematics, it 
takes quite an important place. A work attributed to Balinas deals at length with 
the chemistry of metals, stones, ete. Our tract points, as will be seen, to a developed 
practical science, while we possess an early dated translation by Robert of Chester 
(February 11, 1144) entitled “ De Compositione Alchemie.” Prof. Ruska denies 
the authenticity of the treatise; the preface may perhaps have been attached to 
another tract than that translated by Robert,’ but there is no possible doubt that 
preface and explicit were written before the beginning of the thirteenth century, since 
the Spanish era in which it is dated (1182 of the era) went out of use then. Robert 
alludes to another tract of Hermes, “ De substantiarum mutatione,” which is pot yet 
identified. Towards the end of the century the great translator, Gerard of Cremona, 
who died 1187, included among his versions three important classics of alchemy : 
the Liber Divinitatis de 70 (printed in part by Berthelot), the Lumen Luminum 
(printed in a corrupt text and attributed to Aristotle in the Theatrum Chemicum), 
and Rhasis, De Salis et Aluminibus, of which an account has been given to the 
Section. Besides these a number of undated translations, among them the Turba 
Philosophorum, must be due to this century. 

The subject of our paper is a translation made, probably early in the twelfth 
century, from an Arabic collection of explanations and commentaries on a document 
known as the Emerald Table of Hermes. The translation we publish is met with in 
Latin, sometimes as a whole, sometimes in extracts, and its publication is intended 
to be a supplement to the masterly study of the Emerald Table in its Arabic and 
Latin forms recently made by Professor Ruska.” 

The Emerald Table itself is a brief summary of the principles of change in Nature, 
the foundation of alchemical doctrine, which purports to have been found on a plaque 
of emerald in the hands of the corpse of Hermes Trismegistus. There are several 


1 We know of one case in which its first sentences are thus used. 
; 2 Julies Ruska, Tabula Smaragdina, Heidelberg, 1926. See also Islam, xvi, ‘* Neuen Materialem... ~ 
Sy Dr, Plessner. 
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forms of it in Arabic, and their divergence is wide enough to make it probable that 
its ultimate origin must be sought, before the Islamic invasion, in Alexandrian 
philosophy, when Egypt was still Christian, though with a Pagan element. Kircher, 
a learned Jesuit of the seventeenth century, suggested that it was compounded 
of extracts from the Poimander and A‘sculapius, Jamblichus and Proclus. But the 
oldest forms of the text we possess are all in Arabic, and Latin versions come early 
in the history of the transmission of science, one in the tract of Apollonius de princi- 
palibus rerum causis, another the central portion of the text here published, still 
another embedded in the Secretwm Secretorum,' while other forms are found in various 
later works. We give an English version, somewhat expanded :— 

True it is, without falsehood, certain and most true. That which is above is like to that 
which is below, and that which is below is like to that which is above, to accomplish the 


miracles of one thing. 

And as all things were by contemplation of one, so all things arose from this one thing by 
a single act of adaptation. 

The father thereof is the Sun, the mother the Moon. 

The wind carried it in its womb, the earth is the nurse thereof. 

It is the father of all works of wonder throughout the whole world. 

The power thereof is perfect. 

If it be cast on to earth, it will separate the element of earth from that of fire, the subtle 
from the gross. 

With great sagacity it doth ascend gently from earth to heaven. 

Again it doth descend to earth, and uniteth in itself the force from things superior and 
things inferior. 

Thus thou wilt possess the glory of the brightness of the whole world, and all obscurity 


will fly far from thee. 
This thing is the strong fortitude of all strength, for it overeometh every subtle thing and 


doth penetrate every solid substance. 

Thus was this world created. 

Hence will there be marvellous adaptations achieved, of which the manner is this. 

For this reason I am called Hermes Trismegistus, because I hold three parts of the 
wisdom of the whole world. 

That which I had to say about the operation of Sol is completed. 

It isno part of our intention to give a definite meaning to these cryptic utterances. 
Roger Bacon, Albertus Magnus and a host of lesser lights have attempted to expound 
them. They seem to refer vaguely to the doctrine of correspondences between the 
heavens and the earth, so that inanimate nature answers to the planets and the 
heavenly bodies, a doctrine which, in another form, appears as the relation between 
the microcosm and the macrocosm. The Table passes on to the unity of matter, 
the dependence of all earthly things on the sun (following the dictum of Aristotle 
that man is generated from man and the sun), but witha reference to the alchemical 
theory that silver and gold are powerful agents in the transmutation of metals. It 
then goes on to some more purely alchemical considerations, the action of the moon 
upon the earth, the action of fire on a solid body, causing distillation or sublimation 
and a subsequent solution by a rarer liquid, finishing with an attribution to “ thrice- 
great Hermes.” 

$2. THE CONTENTS OF THE PROLOGUE AND COMMENTARIES. 


The tract opens with a short prologue® by the translator. He purports to 
present a translation of an extract of a redaction of the work of Hermes. He tells 


1 For this version, with the commentary of Roger Bacon, see Robert Steele, Secretum Secretorum, in 
Rogeri Baconi opera hactenus inedita, fase. v, Oxford, 1920. 
_ 2The Catalogue of Alchemical Manuscripts in Great Britain, by D. W. Singer, records an additional 
introduction in one MS., Bodl., Digby 119. (See p. 57.) 
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us that these precious sentences of Hermes were found by Galienus Alfachim (or 
the Physician) on a plaque of emerald in a cave, clasped in the hands of the corpse 
of that mysterious legendary figure, “ thrice-greatest Hermes,’’ Hermes Trismegistus. 
The reader is exhorted to preserve with the strictest secrecy from all except men of 
goodwill this treasured text, even as Hermes himself had hidden it within the 
cave. The following words, continues the translator, were written by Galienus at 
the end of his book and not explained by him. The ensuing introductory phrase is 
thus put into the mouth of Galienus :— 


“When I entered into the cave I received from between the hands of Hermes the 
inseribed Table of Zaradi, on which I found these words.” 


Then follows the text of the Emerald Table as above. Thus far is represented 
us the work of Galienus. The remainder is a set of Commentaries which may be 
divided into two separate works. The first, attributed to Rhasis, opens with a series 
of Dicta attributed to names famous in alchemical literature and often quoted by 
later writers on the subject. The collection of such sayings is a very early form of 
alchemical literature and remained popular to the end in writings on alchemy. 
The names cited in early Dicta include both Greek and Arabic writers. Some of the 
names in our tract are hopelessly changed in the attempt at transliteration from the 
Arabic and vary in the various manuscripts. Rhasis himself (Abu Bakr Muhammad 
ibn Zakariya Al-Razi) figures in the text as “ Ego Habenbucar Mahumet Misi aben 
Zachaeria Arahazi Habanocen” and among the citations are “ Hermes interpretacio 
Geber ben Hayen,”’ which reealls the fact that Geber (Jabir ibn Hayan abu Musa) 
commented on the Table in a work still preserved. 

The author next turns from citations to instructions, premising that the 
alchemical operation must be undertaken under favourable astrological conditions. 
The instructions open in a manner familiar in other texts. “Take the newly- 
formed stone named dabessi absolutely pure and untainted with other substance. 
Grind it small and wash it perfectly. . . ."’. The whole process is carefully described, 
and we are assured that the product will convert 1,900 times its weight of mercury 
into gold. The Dicta from other authors then recommence. After a citation from 
Rechem Apen, or in some manuscripts Geber Benharem (i.e. Geber), comes a long 
extract from an alchemical dialogue between Abhazra or Maharin and Fladien. A 
fairly common alchemical conversation, describing definite alchemical processes, is 
attributed to these two names, but it differs from the dialogue in our text, which 
opens with an examination of the pupil as to his proficiency in theory; when the 
Master is satisfied he says © Custodi que dixero tibi, et scribito sic: Bisim ille 
alrameni yraymyny,” i.e. the invocation to the name of God usual in all Islamic 
writings. This is a striking proof of the early date of the translation; we know of 
no other example of its use as an Arabic phrase in Latin works; it is invariably 
translated. Elaborate instructions follow for the preparation of the philosopher’s 
stone. This first exposition then concludes with the assurance that one penny- 
weight of the precious substance should be diluted with a thousand times its weight 
of copper and that this product, diluted again with 500 times its weight, will yield 
the purest silver. 

The second part of the work is a commentary, phrase by phrase, on the Emerald 
Table. It has an introductory paragraph citing Maharin and others and ends 
in one of our copies! “Hie est editio verborum Hermetis juxta rationem 
Massillentium.” 

The earliest Western quotation from and comments on the Emerald Table are to 
be found in the work of Albertus Magnus, de Mineralibus, where he cites verbatim 


1 Oxford, Bodleian, Digby 119. 


A Venice copy reads “‘ additio.”’ 
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the words of our translation,’ calling it ‘“Secretum Secretissimorum suorum.”’ 
Arnold of Villanova also uses our version of the Table. Another early exposition goes 
under the name of Archileus philosophus. The dialogue of Mercher (Maharin) and 
Fledium is found in a thirteenth century manuscript at Cambridge. Hortulanus, a 
Franciscan writer of the fourteenth century, writes a commentary on the Table, 
which is sometimes printed among the works of Raymund Lully,? and Richard of 
Salopia comments on Hortulanus. Another commentator is Emericus de 
Monteforte, and a late tract under the name of Pope Honorius is also found. 
The after fortunes of the Emerald Table may be followed in the pages of Ruska. 


§ 8. SOURCES OF THE TEXT. 


The name of Hermes, like that of many legendary figures of early chemistry, 
points back to Egypt ; we are told over and over again by early writers that the lore 
of the Egyptians was preserved on the steles of their temples; indeed the statement 
that the secrets of Nature were inscribed on columns or steles is almost a common- 
place in descriptions of Egyptian learning. A writing on a column is involved 
in the letter of Harpocration of Alexandria to his daughter, incorporated in the 
Greek work usually known as Kyrannides, treating of the virtues of beasts and of 
plants. Again, the recension, usually attributed to Alexius Africanus, of the tract 
Concerning the Seven, naming the herbs attributed to the seven planets according to 
their influences, is described in the introduction as having been found in the town of 
Troy, enclosed within a monument with the bones of the first king Kyrannides, 
while another text similar to the Kyrannides is connected with the name of Hermes. 

Jamblichus (fourth century) mentions ancient steles of Hermes in which all 
science was written down, and Manetho, the astronomer (fifth century) speaks of 
the mysterious steles of the omniscient Hermes.’ Olympiodorus (sixth century) 
says that the secret of the mystic art is inscribed on the obelisks in hieroglyphs. 
No such stele has yet been found (though one with magical formule is known), any 
more than the columns on which Seth, the son of Adam, inscribed the primitive 
wisdom of the world, columns which, according to Josephus, were still to be seen in 
the land of Siriad in his time.‘ 

The substance of which the Emerald Table is composed was also familiar to 
Egyptian ears. The term Emerald was used by them and by the Greeks for any green 
substance, not only the true beryl, but also green granite, and perhaps green jasper. 
But the emerald vessels of medieval times were of green glass, like the emerald 
table of the Gothic kings of Spain, or the “ Sacro catino” of Genoa, a great dish 
taken by the Crusaders at the sack of Cwsarea in 1101, which was said to have 
been brought by the Queen of Sheba to Solomon, and to have been used at the 
Last Supper. It was taken to Paris in 1809, and then proved to be of coloured 
glass. The tradition of its being emerald was due to the fact that the art of making 
this colour of glass had been lost since Roman times. The name “ zaradi,” or 
“garadi” (¢ is often written for z in thirteenth-century manuscripts) seems to be a 
variant of a Persian word for an underground chamber.” 


1 Lapis suaviter cum magno ingenio ascendet a terra in celum: iterumqne descendit a celo in terram. 
Nutrix ejus terra est: et portavit eum in ventre ventus suo. Tract 1, cap. 3, quoted Ruska, p. 187. 

2A fifteenth century volume, Cambridge, Corpus Christi College, 395, pp. 242-249, gives a version of 
Hortulanus, attributing the work to Averroes. Ruska prints it in full. 

8 Apotelesmatica, v, p. 93, ed. 1832, cited by Berthelot, Les Origines de l’ Alchimie, p. 88. 

4 Josephus, Antiquities, i, cap. 1. 

5 See Ruska, p. 114. 
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The Arabic sources of our table have been thoroughly worked out by Professor 
Ruska,' following the indications of De Sacy in 1800*. In that paper De Sacy 
summarized an Arabic work under the name of “ Balinas” on the cause of things, 
und identified Balinas as Apollonius of Tyana. A few years ago an early translation 
of it by Hugo Sanctallensis,* who wrote in the middle of the twelfth century, was 
described and parts of it published by Nau in the Revue de l’Orient Chrétien. The 
relevant parts of it, including the Table, are quoted by Ruska.’ In this version 
the authorship is attributed to Apollonius. 

Our text is the only version of the Emerald Table of Hermes to which the name 
of Galienus is appended, and seeing that it is obviously from an Arabic text similar 
to that translated by Sanctallensis, there can be no doubt that Galienus is due to a 
misreading of Balinas—the Arabic form of Apollonius—especially as the name does 
not occur in any other part of our text. 

Galienus, though usually taken as a form of Galen, is, curiously enough, the 
name of a real though later alchemist; since an annotation in another part of 
the Paris manuscript 6514 we here use mentions a person of that name, a scribe 
to a Bishop. Another Galienus is described as having abbreviated or commented on 
a collection of natural magic known variously as “ Liber Vacce,” “ Liber Institu- 
tionum activorum ” and “ Liber Anagnenis.” 

Our text is anonymous, but we identify the translator, with some hesitation, as 
Plato of Tivoli, one of the earliest to make versions from the Arabic. His known 
works fall in the second quarter of the twelfth century (1134-45). Our reasons for 
this supposition are the style, which is very like that of his previously known 
writings, and seems very early, and that the translator speaks of the work as 
“ante ab omni latinitate intractata,”’ an expression pointing to early work. As an 
entirely different version of a similar Arabic text was made about the same period 
by Hugo Sanctallensis, the claim of being the first translation must imply an 
early date. A further consideration is that our translation has slightly Hebraized 
forms of Arabic names, since we know that Plato was assisted in his versions by the 
Jew, Savasorda. 

The differences between the text of Sanctallensis (C), the work translated by 
De Sacy (B), and our version (A), show that the Arabic used for this last resembled 
the original of De Sacy more than that of Sanctallensis. Thus, A and B agree that 
Hermes closed up his cave with a talisman so that no unworthy person could enter 
it; C misunderstands his text. The differences and resemblances between A and C 
may be seen by the following extracts :— 


A. Et sunt hee littere que fuerunt in fine libri Galieni ipseque inexplanata. 

C. Haec autem sunt verba que in fine voluminis Apollonius sine omni expositione 
descripit. 

A. Cum ingredirer in antrum accepi tabulem zaradi que fuit scripta inter manus Hermetis 
in qua inveni scriptum. 

C. Subterraneam criptam ingrediens, tabulam Smaragdinis inter Hermetis manus hac 
verborum intricata veritate descriptum inveni. 


The text of the Table itself is often quite different, e.g.— 


| Op. cit., pp. 124-163. 

: Notices et Extraits, iv, p. 157. 

3 Of whom a full account is given by Haskins in his Studies in the History of Medieval Science, 
pp. 67-81. 

1II Série, ii, 1907, p. 105. 
p. 178. 
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A. Portavit illud ventus in ventre suo. Nutrix ejus terra est. 
C. Ea ventus in corpore suo extollit, terra fit dulcior. (Ruska explains the reason for 
this and other mistranslations, p. 179.) 


(4) MANUSCRIPTS OF THE TEXT. 


Our text is founded on a rather late manuscript in the Arundel collection (A) in 
the British Museum. It is made up of a number of alchemical tracts evidently 
copied from very early originals, some of them translations made in the twelfth 
century, such as the Book of the Seventy, Rhasis on Salts and Alums, ete. Our tract 
is complete in this MS. and its chapters are in the original order, as is shown by its 
correspondence with the valuable Paris MS. 6514 (P) as far as this latter goes. 
The most striking of the agreements is in the list of seven metals, which gives 
cuprum and auricalchum! where all other manuscripts give ferrum and es. (p. 53, l. 8). 
Arundel also gives the Arabic “ Bismillah’ where the other group gives the Latin 
form, “In the name of God pious and merciful.’’ The Paris MS. was evidently 
copied from a very old but much used original, so that often only a few words of 
whole sections of the practical part remain, as will be seen from the collation. But 
enough remains to establish the validity of the order here assumed. 

Another manuscript which contains the whole tract, somewhat disarranged, is the 
Corpus Christi College MS. 125 (S). Here the exposition of the Table (Cap. VI) 
follows the Table itself (Cap. I), while the section of Dicta takes its place 
at the end. Another Oxford manuscript, Bodleian, Digby 119, preserves the original 
order but unfortunately a leaf is missing between p. 47 and p. 52. The manuscript is 
remarkable in other ways. The Paris MS. is in an Italian hand, the Digby MS. seems 
to be Southern French, perhaps originating in the neighbourhood of Marseilles. 
A late copy of the same MS. is in the library of S. Mark’s, Venice.” As will be seen 
on examination, the text has been revised and added to, while an entirely new 
prologue has been prefaced to the original work. It closes with the phrase: ‘ This 
is the edition of the words of Hermes according to the judgment of those of 
Marseilles.” 

Two late manuscripts in the British Museum, Harley 3528 (H) and Sloane 
2327 (B), contain only the Table and the Exposition (Cap. I and Cap. VI). They 
give us a faulty and incomplete text, and seem to represent a very early corruption 
of the first sentence in the Table: ‘‘ Verum sine mendacio, certum, verissimum ” 
instead of “certissimum.” It will be seen that Arundel wrote “ verissimum”’ first 
and corrected it to the true reading afterward. They derive from the same original. 

Two other fifteenth-century MSS. are at Cambridge: one in the University 
Library Ii, iii, 17 (C.U.), and one at Trinity College, 1400, iii (T.C.). 


A. London. British Museum. Arundel 164, ff. 155-7 (15th cent.) 

B. London. British Museum. Sloane 2327, ff. 14-14v (15th cent.) 
London. British Museum. Harley 3528, ff. 56-58 (15th cent.) 
Oxford. Bodleian. Digby 119, ff. 195-7 (14th cent.)® 
Oxford. Corpus Christi College. 125, ff. 78-80 (late 14th cent.) 

4 Paris. Bibliothéque Nationale, f.1, 6514, ff. 39, a. 1-40 (15th cent.) 
.U. Cambridge University Library Ii. iii, 17, ff. 133v-135v (15th cent.) 
.C. Cambridge Trinity College. 1400, iii, ff. 72-5 (15th cent.) 


1Latten. For this substance see Lippmann, Entstehung der Alchemie, p. 572. 

2 Valentinelli, Bibl. Manuscripta ad S. Marci Venetiarum, v, 160. 

8In addition to the St. Mark’s Venice copy Steinscheider mentions one at Jena; see Virchow, Annalen, 
Bd. 124, f. 12; Bd. 4, p. 465. 
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CaP I,] 

INCIPIT liber Hermetis de blehkmkb. . . . Quoniam de opere philosophorum 
doctissimi desudaverunt, pocius tractare disposuimus atque ante ab omni latinitate 
intractata quam maris alti natantes, singulariter pelagus investigare censuimus. 
Dictum Hermetem philosophorum patrem omnium atque magistrum majori 
diligencia super hoc tractasse, ut in sequenti verborum serie animadverti potest 5 
indubitanter, noverimus solis aptationem ex libro Galieni Alfachim, et que ex 
sentenciis ipsius Hermetis senserit in medium deducamus. Hic enim dixit: In 
libri mei tractatibus, sicut scriptura que inter Hermetis adinventa est manus in 
antro obscuro continebat, rei tocius radicem explanando exposui. Scripsi namque 
hoe meis filiis et meo generi omnibus preterea sapientibus. Beate igitur quisquis 10 
es ad cujuscumque manus liber iste meus, non absque divino nutu, pervenerit, 
deprecor et conjuro ne eum nisi viro sapienti qui et in timore dei sit et ydoneus 
ad id fore videatur proferas sive ostendas. Nam hoc est consilium quod deus 
creavit in mundo, quodque Hermes omnibus gentibus occultum habuit atque 
moriens in manu sua reposuit in antro. Fecitque Telesmum super hoc quod nisild 
sapienti non patebit, qui celet illud sicut fecit Hermes, pater noster, qui noster 
fuit magister, capudque omnium mundi doctorum. Celate ergo hoc filii mei sicut 
fecit Hermes, nee ostendatis illud alicui maligno nec insociatis vobis in hoc negotio 


1 Expositio Thelesemi Hermetis et Habenbucar. Prologus A. Sequitur hic prologus 
super declaratione subtilissimi textus Hermetis regis Grecorum et pater philosophorum. 
Incipit liber Hermetis de transmutatione corporum, ete., H. Incipit liber Hermetis de 
transmutatione corporum, etc., B. blehkmkb! i.e.,alchimia. P. Secundum Geber Buharem. 
Incipit liber adabessi, quod est lapis de quo fit alkimia sive solis sive lune opere, tam vero 
quam fantastico, ex arabico in latinum translato D. philosophorum} philosophi D. de 
opere| in quo S.H.B., de opere alkimico A., de opere alkimico in quo D. 


2desudaverunt| desuadere D. desudavere A.S. atque| atque rem D. ab) hoe D. 
omni latinitate! in latinitatem D. ante} remanere S.B. 


3 intractata| interpretata S. interpretatam A.D.B.H. quam) quasi D.S.A. quamsi 
3.H. maris| mare D., magis B.H. alti] alte B.H. natantes| vadentes D. pelagus] 
pelagis S. investigare| o. B.H. 

4 dictum; tamen D. cum A.S.B.H. 

5 tractasse| tractasset B.H. ut] o. B.H. in sequenti| ex frequenti P. animadverti] 
o A. potest} patebit A. 

6 aptationem| apcionem A.B.H. Alfachim)| o. D. Alphacimi A.B.H. et que) atque A. 
ex| in D. 

7 ipsius| suis S. Hermetis} o. B.H.  senserit] quid senserit A. senserimus B.H. In] 
In hujus B.H. 

8 tractatibus| tractatione B.H.  sicut} sicut inter B, sicutin H. adinventa}| inventa A. 

9 antro] antro id est, P. tocius] rationis A. explanando} explanabo A.S. namque] 
quia $., que B. 

10 hoc| o. A. Beate} Te A.B.S.H. 

11 cujuscumque! cujus A. nutu] intuita B., monitu H. pervenerit| veneret B.H. 

12 ydoneus| idonius H. 

13 id| hoe A., illud B.H. est! 0. A. consilium!} conscilium P. 

14 atque} et S. 

14-15 atque moriens| o. A. 

15 P. adds id est secretum post Telesmum. Telesmum_ celestinum B.H. 

16 qui} quis B.H. 

17 mundi} o. B.H. hoc} o. A. filii] fili S. 

17-18 sicut fecit Hermes] o. B.S. 

18 nec ...malum] o. B. illud] hae H.  insociatis| societis A.H.S., insocietis P. 
vobis| 0.A. negotio| opere B.S. 





492 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





48 Steele and Singer: The Emerald Table 


10 


15 


20 


quempiam malum. Si enim mandatum dum vixeritis tenueritis, super omnem 
orbem terrarum divites post deum eritis. Et sunt hee littere que fuerunt scripte in 
fine libri Galieni ipseque inexplanate. Aitenim: Cum ingredirer in antrum, accepi 
tabulam zaradi que fuit scripta inter manus Hermetis, in qua inveni scriptum : 

Verum sine mendacio, certum, certissimum. 

Quod est superius est sicut quod inferius, et quod inferius est sicut quod est 
superius. 

Ad preparanda miracula rei unius. 

Sicut res omnes ab una fuerunt meditatione unius, et sic sunt nate res omnes 
ab hac re una aptatione. 

Pater ejus sol, mater ejus luna. 

Portavit illue ventus in ventre suo. Nutrix ejus terra est. 

Pater omnis Telesmi tocius mundi hic est. 

Vis ejus integra est. 

Si versa fuerit in terram separabit terram ab igne, subtile a spisso. 

Suaviter cum magno ingenio ascendit a terra in celum. Iterum descendit in 
terram, et recipit vim superiorem atque inferiorem. Sicque habebis gloriam 
claritatis mundi. Ideo fugiet a te omnis obscuritas. 

Hic est tocius fortitudinis fortitudo fortis, quia vincet omnem rem subtilem, 
omnemque rem solidam penetrabit. 

Sicut hic mundus creatus est. 

Hine erunt aptationes mirabiles quarum mos hic est. 

Itaque vocatus sum Hermes, tres tocius mundi partes habens sapientie. 

Et completum est quod diximus de opere solis ex libro Galieni Alfachimi. 


1 quempiam} quemquam H. mandatum! mandatum meum A.S.B. _ tenueritis 
teneritis S., servaveritis A. omnem| o. H. 

2 que] quia S. scripte| o. A. 

8 fine libri] libro S. Galieni| G.in fine S. ipseque| per ipsum B..hic H. inexplanate| 
sic explanavit A., explanate S.B.H. Ait enim! A. only. ingredirer| ingrederetur A., 
ingrederer, inquit S.B.H. 

4 zaradi] caradi P. inter| in A. in qua! o. S.B. inveni| inveni quod $, 
scriptum| de facto Hermetis A. 

5 certissimum! verissimum B.H.S., corr. fo certissimum A. 

6 quod?| o. H. et quod] Quod est S., et quod est A. est .. . superius /. 7| o. B. 
et quod . . . superius J. 7 o. H. 

8 preparanda| perpetranda A., B.H. perperetranda S. 

9 Sicut ... unius| o. B.H. una} una re 8. sie sunt! sicut A.S., sient sunt B.H. 
sunt! fuerunt A. sunt nate! servate S. 

10 aptatione| apcione B. 

13 Telesmi| Thelesi corr. to Thesalini A., telesimi $., Thelesmi H.B. hie) hoe A. 

15 separabit} separabis B.H. a) et B. 

16 magno} mangno 8. 

17 recipit} recipiet P.B.H. atque] et B.H. habebis| hebit A. gloriam| o. B. 

18 claritatis| totius A., claritatis totius S., claritatem totius B.H. Ideo| Ideoque A. 

19 Hic] Hec A.S.B.H. est totius! 0.A. est) o. B. 

20 omnemque| omnem A. 

21 mundus| o. A. 

22 aptationes| adaptationes A. mos) modus A. 

23 Itaque ... sapientie| o. B.H. 

24 Et] o. A.S.B. solis! solis, id est, P. Alfachimi | alphacimi A. 0. S.H.B. 
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(Cap IT.) 

Dixit Ramazi de lapide de quo debet opus fieri. Arcelphulus ait : ‘“ Contemplare 
altissima montana que sunt a dextris et a sinistris, ibi noster lapis invenitur, et 
alio monte illis opposito qui defert omne genus pigmentorum.”” Et simile est quod 
dixit Maria: ‘ Conscendete altissima montana arboribus consita, quia ibi noster 
lapis est absconditus.” Et dixit Hermes: “ Accipite lapidem nigrum, lapidem de5 
montanis Indie : quod est intus mittitur foras et quod foras est mittite intus.” Alius 
vero quidam dixit: “ Accipite filium avis mactulatum croceo et albo, et comminite 
et separate album a croceo.” Et dixit Calet Begegndrid rex: “ Accipite lapidem 
henedictum et comminite et lavate bene.” De hoc autem adebesi Hermes ait: 
‘Ego qui exaltatus super omnes circulos hujus mundi tres facio naturas uno 10 
patre, quarum pars una est in montibus, pars in mari, pars in fossis. Hoe nescit 
linguam illius, pater earum adjunxit eas sibi ad unum cum se invicem vidissent, 
locuti sunt uno sermone dicentes: Eamus quesitum quatuor elementorum naturas, 
quas formice de ventre terre educunt.”” Quod vero super hoc Alexander Philippi 
Macedo senserit inmedium deducamus. Hicenimait: “ Accipite lapidem quatuor 15 
colorum. Hane post aptationem erit multorum: hic est lapis non lapis, habet 
animam et sanguinem et corium, simile est ovo.” Sicud dixit Hermes 
interpretatio Gebben Hayen. Dixit Geb: “accipite herbam excelsorum montium 
Indie.”” Aristotiles vero sic ait de eodem: “ Medicina vero quatuor elementorum 
est croceum ; minue aquam usquoque sequatur adeps, inde fiat tinctura crocea.” 20 
ht sciatis quia verba a diversis dicta de eodem lapide dicta fore, licet diversa sint ; 
et beatus qui ad hujus lapidis scientiam pertingere poterit. 


1 Dixit] o. P. to Ostensio p. 50 1. 5. Dixit] 0. A. opus} hoe opus 8. Arecelphulus] 
\rchel philosophus 5. 

2 a sinistris} ascende illue S. 

83 alio| inalioS.  illis| sibiS. defert| differt S. Etsimile) etspecierum. Similiter 
S. quod} et. 


{ Maria; Maraym S. conscendete| contemplare 8. altissima) alta S. 
5 est] invenitur S. absconditas] absconsus S. dixit} o. A. lapidem|] o. S. 
6 mittitur| corr. from mittite A., mitte S. mittite| mitte S. 


avis| ovis S. mactulatum] musculatum 8S. 
separate] separatum S. Begegndrid] Bengedid S. Calet| i.e., Khalid ibn Jazid. 
adebesi| adebessi 8. 


oe =) 


10 super] sum super S. cireulos| articulos A. facio! facies S. naturas] naturas 
vidi S. 

11 pars| pars alia S. pars‘; pars alia S. Hoe! Hic 8. 

12 adjunxit| junxit S$. sibi! o. S. 

13 loeuti sunt} sicut A. elementorum| elixerorum S. 

14 Quod} Quid 5. 

14-15 Philippi Macedo| rex Macedonum S$. 

16 Hanc| Hic autem 8S. aptationem] acceptionem A. 

17 est ovo] ovi S. 

18 interpretatio| 0.5. Gebben| Geber ben $8. Hayen| Haren 8. Dixit Geb] o. S. 
montium | o. 8. 
19 Indie] Inde 8. ait} 0. A. vero| o. A. 
20 fiat} fiet S. 
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(CaP III. ]} 


His pertractatis, ad cetera que sequntur transitum faciamus, et qualiter 
philosophi in hac re perfecti senserunt, et hunc lapidem preparari jusserunt, licet 
diversi diversimodo senserint, ut eorum sententias novimus dicamus. Quorum 
unus cujus nomen subscriptum est in hoc opere alchimicosis orsus est. 

5 Ostensio aptationis alchimie que facta est ante Benbehediz, quam ego vidi 
oculis meis. Et hoc est opus diviciarum patris philosophorum Hermetis. Nam 
sic in carta quam ego, Habenbucar Mahumet Misi ab Ecachaehria Arahasi 
Habanocen super hoc opera continetur. Laus sit Deo qui dat sapientiam sapientibus. 
Ipse est omnium primus cum sit sine principio, cunctorum ultimus cum nullus sit 

10 ei finis. Hic est omnium factor a nullo factus, cujus voluntas ubique rata est, 
cum non ait qui ei contradicere possit, cujus regnum eternum et cujus opera 
cuncta bona sunt. Noverit dulcedinis tue clemencie alchimie operis aptationem 
super quam philosophi summo intentionis studio tractaverunt unimodi fore. 
Unde qui fecerit ut mando, ad rem perveniet quam optat, et qui aliter fecerit 

15 falletur pro certo. Istius rei principium erit cum Sol fuerit in sua exaltatione non 
impeditus, ita dico, si opus facturus es Solis. Si vero Lune, Luna similiter in 
Tauro fortunetur. 

(Cap. IV.] 

DE PREPARANDO ADONYIDBO. 

20 <Accipe lapidem qui vocatur debesi recentem absque re omni alia, quem 
subtiliter comminues lavabisque perfecte, deinde mittetur in olla ubi nichil aque 
habeatur et in ollam vitreatam absque re omni alia mittes, ibique per diem et 
noctem fermentari dimittes. Deinde in fimo equi olla bene cooperta inhumetur. 
et per tres ebdomadas dimittatur, ita tamen ut singulis ebdomadis renovetur 


1 transitum faciamus| transeamus S. 

2 in] super S. 

3 senserint| dixerint S. novimus]| veniremus S. 

4 subscriptum est] suprascribitur S.  alchimicosis| alkemya sic S. 

5 ostensio| ostensa P., ostenso S. aptationis| opere aptacionis S. aptatione P. 
Benbehediz| Bengediz S., Benbebic P. quam! quem P. 

6 Hermetis| o. S. 

7 Habenbucar| Abenbucar S$. ab| ad S$. Ecachaehria| Haben Zheariha A., 
Bendercaria S. Arahasi| Arazi $., Arahazi A. 

8 Habanocen| Alhazen S., Alacachen A. 

9 Ipse| Et hie P. 

10 ei] 0. A., eis S.. omnium factor} omni factorum A. nullo} nihilo P. 

11 ei| 0. A. 

12 dulcedinis| dilectionis A. clemencie| elementa P. add. mi dilecti A. alchimie 
alchimici A.S. 

13 unimodi] unimodam $.A. fore] esse A. 

14 fecerit| fecit S. rem] id A. quam] quod A. 

15 Istius] illius S. post exaltatione P. adds hoc est in Ariete. : 

16 post dico S. adds non impeditus. facturus| factus A. similiter) modo simili 8. 

17 in Tauro] o. A. 

19 sic P. HIiC INCIPIT PREPARATIO DEBESI A. 0. 5. 

20 qui vocatur debesi| recentem P. debesi| adebessi S. 











21-22 lavabis . . . habeatur] o. P. 
22-23 et in... fermentari| S. que olla diligenter operiatur et argilletur et sic triduo 
fermentari. ‘ 


23 fimo equi] equino ventro S. 

23-24 olla .. . pero. S. 

24 tres| tribus S. ebdomadas| ebdomadis S. dimittatur] sublimabis S. ita tamen 
ut| et S.  singulis ebdomadis] singula ebdomada 8S. renovetur] renovabis S. 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 495 


Section of the History of Medicine 51 


cenum. Completo tandem dierum numero ponatur olla in vase ereo in quo sit 
aqua cum cineribus. Et hoc fiat cum lento igne, et distillabis aquam ejus candidam. 
Tamdiu hoe fiat usque adeps sequatur, qui rubeus sit decoctionis lapidis. Postea 
apponatur ignis fortissimus deorsum, et aqua que in olla inventa fuerit de lapide 
egressa, seorsum reponetur in vitreo vase ; adipe similiter alias in alio vitreo vase5 
reponito. Tune abicies ignem cum inde egressus fuerit perfecte adeps cum aqua, 
remanebitque in olla fex sicca et nigra, quem simul seorsum conservabis. Si 
volueris cognoscere utrum oleum perfecte sit inde agressum, pone parum de fece 
que remansit in fundo super carbones, et si emiserit fumum nondum est libera ; 
tamdiu ergo subicias ignem quousque non emittat. Deinde accipies alumen et 10 
inhumabis eam in ventre equino per quatuor dies, et distillabis eam, fecemque 
reservabis in alio vase. Ita facies per tres vices inhumando et distillanido fecemque 
reservando. Iste tria distillationes debet fieri in cinere calido sive aqua. Tunc 
vero teratur lapis qui relictus est in fundo vasis de alumine. Teris distillata 
fortiter in aqua in vase vitreato, et conservabis in vase vitreato coopertorium 15 
habente. Aline vero illud desuper infundare ita quod illud cooperiat ad 
extimationem duorum digitorum, claudeturque bene coopertorium circum circa 
argilla. 

Sitque vas illud in fimo molli et calido veteri infodiatur coopertorio, et desuper 
nudo apparente. Ita diebus 14, fiet tamen quarto in quartum diem. fimo mutato. 20 
Cum ad 15 dies advenerit, aqua illa similiter colata deorsum reponetur, lapide in 
vitrea et ampulla posito ad solem vasis orificio cooperto. Iterum teratur sine 
aqua, mittaturque in vase vitreato ex omni parte argilla circumfuso orificio 


1 Completo ... sit} Postea cum alembie cooperiatur calce et gipso et vitello ovi 
vel albumine, junctura claudatur. Deinde vas vitreum quod capud canelle recipiat 
supponatur et sic in cacabo ubi sit. S. Completo . . . candidam /. 2] que olla ponetur in 
cacabum ubi A. 

2 post cineribus 8. adds ponatur. hoe fiat cum) o. 8. et distillabis, distilletur 5S. 
quam ejus candidam | o. 8. 

3 usque| usquoque A. usque quo 8. sit, erit A. 

5 reponetur| reponatur $. adipe! allape A. alio vitreo vase) cocuba A., rotumba 5S. 

6 inde o.| A. 

7 fex sicca et nigra) adeps siccus et niger A.S. simul} similiter S. post seorsum 5. 
cdds in vase vitreo ad solem posito et cooperto. 

7-12 Si volueris ..... alio vase Deinde aquam accipies et in ollam mittes 
bene coopertam et quatuor diebus in ceno humabis, et alembico superjecto in cinere 
‘alido distillabis, suamque magnesiam in vitreo vase conservabis ut prius S. Si volueris 

. cinere calido 7.13, Deinde aquam accipies et in ollam mittes, tertio collatam posita 
eadem aqua in cacabo ubi sint cineres A. 

12 per tres vices! tribus vicibus S. 


12-13 inhumando... reservando! et suam vicem similiter servabis S. 
13 Iste ... sive aqua! o. S. 
14 lapis . . . distillata| lapis ille cum aqua tercio disti!lata S. lapis ille cum aqua 


supradicta A. 

15 aqua} mortario A., mortare S. in vase} o. A.S. conservabis| conservabitur A.S. 
vitreato| vitres A.S. 

16 Aline} aqua A.S._ illud) illa A.S.  infundare} infundatur A.S.  illud o. 5. 
‘ooperiat| operiat S., cooperiatur S. 

17 coopertorium}| cooperculum A. circum circa} per girum S. 

19 molli et} o. A. veteri| veterique A.S. 

20 14| xii A. tamen quarto} de 4S. A. 

21 illa| o. A. reponetur} reponatur A. 

22 vitrea et ampulla! vitreis ampullis S., vitreis vasis A. orificio| ortificio P. 
23 circumfuso| circa A. 
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tantummodo aperto. Ardebitque ignis modicus deorsum per 6 horas. Rursus 
valde teratur cum aqua prenominata usquoque mollissimum fiat. Tune reducatur 
in ollam vitreatum, ibique assabitur super ignem diebus 40, et sic fiet album. 
Postea vero accipies adipem distillatam, cum quo junges tres partes urine infantis 

5 annorum 12, et miscebitur fortiter et requiescet in olla superiori et distillabitur 
vel jactabitur, fietque rubeum valde. Reponetur ergo reliquum ante abicies, 
postea remittetur in eadem olla et in fime valde calido iterum tractetur, eritque 
album. Quod vero erit in olla rubeum erit, idque caute reponetur in vitreo vase 
bene cooperto, ne pulvis attingat. Hec enim est radix super quam omnes 

10 philosophi substentati sunt. Rubeum solis medicina est, album vero lune. De 
hoc unciam unam pones super 1090 argenti vivi. Si vero purius facere volueris, 
addes tantum super mille trecentas. Quod si non habueris argentum vivum, set 
tantum es, junges utinam rei supradicte uncia cum nongentis eris (unciis). Hoe 
tam de sole quam de luna dictum esse credito. 

15 Dixit autem doctor Rechem Apen quod ipse cepit de re superius nominata ad 
cujus carabie pondus uniturque cum cristallo quatuor denariorum ponderis, quem 
teruit et fudit, exivitque in mirabile ad instar carbunculi. 

[Cap. V.]} 
DE MATERIA HUJUS OPERIS SECUNDUM MAHARIN. 

20 Sententia autem Abhazra ad Fladien habita in medium deducamus. Lapis 
inquid qui est in hoc opere nostro necessarius de animata re est. Hune invenies 
ubique in planicie, in montanis et in aquis omnibus. Habentque eum tam 
pauperes quam divites. Estque vilissimus estque kermis, lapis non lapis. Avis 
crescit ex carne et sanguine quam carum quam preciosum scienti vel negocienti, 

25 Ex illo namque possunt congregari exercitus interfeci reges; ex illo namque 


1 Ardebitque} Ardeatque S. per] 0. S. A. 6] iii A. Rursus] Rursus que D. 

2 cum] sine A. 

3 sic fiet] o. D. 

4 distillatam| o. A.S.D. 

5 12] 15d. requiescet| requiescat A., quiescet D. 

5°6 distillabitur vel] o. S.D. 

6 jactabitur| tractabitur A.D. Reponetur] Reponatur 8. ante) aut D. abicies| 
abiciatur S., abicietur A.D. 

7 remittetur| mittatur S., remittatur A.D. tractetur| coquatur D. 

8 album] valde album A. erit}] 0. D. idque! illud que S.D., quod A. 

9 enim o. D.A. omnes| o. A. 

10 substentati| ostensi A., sustensati S.D. est} est, id est aurum P. 

11 1090] 1900 D. argenti vivi| mercuriiS. Sivero... trecentas| o. A. purius| plus S. 

12 mille] 0. S. 1400 D. argentum vivum} mercurium 8S. habueris| habes A. 

13 utinam|] o. A., unciam S., tune D. nongentis! 900 D. unciis] unctus P. 

14 esse, credite| est A. Explicit expositio Galieni supra Hermetem 58. 

15 Dixit . .. carbunculi/.17| 0.8. Rechem Apen| Yeberben A.,nosterGeber Benharen D. 

16 cujus} minus. carabie| karobie D. uniturque cum cristallo! o. A., junxitque D. 

17 in} inde lapis admirabile D. 

19 sic D. 

20 Sententia . . . deducamus| o. S.P. Abhazra| Abharra A., Maharin D. Fladien] 
Flandien D. 

21 inquid} o. S. est} o. S. hoe] o. A. nostro] o. S.D. de animata re est] o. P. 
re| o. D. Hunc invenies} invenitur P. 

22 ubique| o. P. locorum A. in| et in D. Habentque .... michi prius 53 15 
o. P. Habentque eum] Hic enim D. 

23 Estque| Est D. estque kermis] et carissimus D.S. non lapsis| 0. S$. Avis] Avis- 
ideo quod D., ovis S. 

24 preciosum|} preciosum homini D.S. negocienti| cognoscenti D. 

25 interfeci| et interfici D. namque| o. S.D. 
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honorificabis quem volueris et inhonorabis. Laudetur deus et benedictum 
nomen ejus super omne benedictum qui creavit quod est ex vilissimo. 

Dixit autem Fladien: Domine, diu est ex quo cognovi quis lapis iste sit, nune 
ergo dic michi si videro personam ydoneam cui dicam. Respondit Maharin: dic 
michi prius naturas et complexiones septem planetarum, tam superiorum quam 5 
inferiorum. Ad quem Fladius: Planete 7 hii sunt, Sol, Luna, Saturnus, Jupiter, 
Mars, Venus, Mercurius. Inferiorum hii sunt, aurum, argentum, plumbum, 
stangnum, cuprum, auricaleum, vivum argentum. MHujus natura talis est ut si 
congelari possit solem vel lunam meliorem constituat quovis altero facto. Inspectis 
autem superiorum planetarum complexionibus et inferiorum nam facillime patet. 10 
Tune Maharin: hee omnia scis, es membra mercurii spissare nescis. Respondit 
Fladien: si scivisserem, non huc hac de causa venissem. Tune Maharin: scies, 
Deo volente, set conjuro te per fedus domini ne ostendas homini malo verbum, 
vel nescio, vel stolido, aut regi vel potenti. Cui autem Fladien respondisset se 
contra precepta ejus nichil facturum. Dixit Maharin: Custodi que dixero tibi et 15 
scribito sic “ Bisim ille alrameni yraymyny.” “% 

Accipe lapidem quem supra diximus recentem cum toto sanguine. Et scias de 
eo quia si non esset nature frigide non preciperetur jungi utharit, cujus natura 
similiter frigida est. Set quia unius sunt complexionis, ideo sibi complectuntur 
ut nullatenns eos separare precipiat, aut queat ignis. Rem ergo, acceptum, 20 
comminues valde, sumesque do eo libras tres Bagdedi, de aqua acali clara libras 4, 
atque de urina pueri libras 4, quam mittes in ollam vitreatam, ibique requiescet 


1 honorificabis| honorabis §.B. volueris] velis D. 

1-2 benedictum . . . benedictum| sit benedictus S. 

2 omne| omne nomen D. quod est| carissimum G., D. adds quidem. 

3 Fladien| F. A., Flandien D., Eladius 8. autem] 0. 8. cognovi] scivi. D., cogitavi S. 
quis| quid D. 

4 ergo! o. S., autem D. dic} dicito S.D. si] qualiter properetur si S.D. videro! 
videar S.. videor D. personam ydoneam|] tibi persona idonea D., idoneus S. dicam| 
dicas S., dicatur D. Maharin] M. A., Magister S. 

5 prius| 0. D. et| atqueS.D. tam... hii sunt! o. P. 

6 Fladius| Eladius S., Flandien D. 7) 7 superiores D., 0. superiores S. 

7 Inferiorum hii sunt| o. P. Inferiorum] Inferiores vero 8S. sunt] 0.D. 

8 cuprum, auricaleum|] ferrum, es. 8.D. Hujus ... . yramyny l. 16] o. P. 

9 altero} aliter D.S. facto] perfecto D. 

10 et} o. S.D. 

11 Maharin}] M. A., Magister 8. spissare| conspissare 8. Respondit . . . MJ.12] 0.S. 

12 Fladien| F. A., Flandien D. scivisserem] scivissem D. Maharin| M. A., set. S. 

13 set conjuro| tamen adjuro S. verbum]| verbum meum S.D. 

14 nescio} nescienti S. vel stolido] vel stulto S.o. D. vel} sive D. Fladien] F.A., 
Eladius S., Flandien D. respondisset| respondit 8. 

15 Maharin| M. A., Magister S. 

6 Baim... .« In nomine dei pii et misericordis S.D. 

17 Accipe| Incrprr. Accipe D. supra! o. PD. diximus] prediximus D. cum] id est, 
cum P. sanguine} sanguine suo D. 

18 quia sinon| quod nisi D., nisi A.S. preciperetur! participeretur A. utharit| autharit 
A., utarit S., attaryt D. 

19 similiter| 0. A.D. ideo] adeo D. o. S. 

20 precipiat aut| o. D.S. 

21 libras tres| liber i, D. Bagdedi| Bagdediam id est Babilonensem et S.  acali! 
alkali A.D., alkaly S. clara] cirea A. 

22 atque| et S. urina] lotio S. pueri| o. A., pueri xii annorum 8S. quam] que D. 
ollam vitreatam| olla vitreata D.A. et bene coopertatam, S. adds. ibique] ut A., ubi S.D. 
requie scet] quiescat D.A. 
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spacio 2 dierum duarumque noctium, et postea colabis, reliquias vero abicito. 
Deinde accipe mediam libram de lixivia primam que saponem facit, cum unciam 
aluminis pulvericati, que omnia simul cum lapide in olla vitreata mittes, quam 
omni parte argilla cireumduces, a coopertorium similiter. Deinde pones ad solem 
5ubi erit tres diebus et totidem noctibus, aqua tamen mensurata prius. Deinde 
vero igni modico superponitur quoqueturque quousque minuatar ad medium. 
Cavebis tamen ne sentias odorem fumi, quia detrimentum fere mortis incurres. 
Tune ignis abiciatur et requiescat nocte una. Deinde aperiatur, inveniesque 
adipem super aquam quem per se separatim repones. Colabisque valde aquam 
10illam, que 7 vicibus distillabitur. Tune accipe utharit bene emundatum, et pone 
illud cum aqua prenominata ad ignem modicum semel aut bis, quousque spissetur. 
De hoc spissato sumes quantum est unius denarii pondus, ponesque super mille eris. 
Postea vero de hoc composito pones unum super 50 et erit luna perfectissima. 


[Cap. VI.] 

15 —_ Expositio verborum Hermetis Magistri philosophorum secundum veritatem nos- 
tram. Quoniam ea que M. atque ceteri de quibus mencionem supra jam fecimus 
tractatum satis difficilem est in alchimia disponentes, videtur ideo michi fecisse 
ut a rarissimis fieret purum propter operis gravitatem dehortantes ad Hermetis 
libros ex quibus hic habuerunt atque diversa diversi quique propinacione sua dixit 

99 stilum vertamus. Potens namque Spiritus Sanctus qui dividit singulis prout vult, 
in verba eadem interpretanda, intellectum faciliorem in minoribus tribuens. 
Hermes enim operis sui efficaciam ostendere volens, sic ait, VERUM SINE 
MENDACIO, et in conculcatione verborum confirmaret quod dixerat, subsequenter 


1 duarumgue noctium]| naturalium D. et) 0. D. colabis| colabis per Jintheum vel 
distillabis S. ; 

2 accipe|} R D. mediam libram|] di. li. D., libram semis S$. lixivia| lexivia A.S.D. 
primam | prima A.D. 0. S. cum] et A.S.D. unciam] unciam unam 8. 

3 pulveri¢ati| plume S.D., computabis A. lapide| adebessi A.S.D. mittes] mitte D. 

4 omni] exomniD. parte| partium D. cireumduces| linies D. pones| ponetur A.S.D. 
solem| P. adds id est inhumabilis in equino utero. 

5 tres] tribus A.S.D. et totidem noctibus| naturalibus D. 

6 superponitur} supponetur S.D., subponitur A. quoqueturque|] et coquetur A.. 
coquaturque D,, es quoquaturque S. quousque} usque S. . 

7 Cavebis| Caveas D., Cave S.A. tamen] o. S. fumi] o. $.D. fere| ferre P., casu S. 
mortis] mortem S. incurres]| incurreres. 

9 super aquam| o. A. repones| reponas $. valde] o. D. aquam|] o.A. 

10 distillabitur| tractabitur A.S.D. utharit| autharit A., utarit S., attarit D. 
bene .. . et| decoctum in aceto et alnusadis et salis veteris urine distillate S. 

11 illud} super illud A.S.D. cum] de A.S.D. prenominata] predicta S., supra- 
nominata A. aut] vel S. spissetur| inspissetur D. 

12 eris|] eris preparati S. 

13 luna] o. A. perfectissima! perfectissimum A. Explicit liber Hermetis D. Si quis 
melius sapit melius dicat. P. 

15 Expositio . . . nostram]| sic D. 

16 M.| Magister S.B.H. Maharin D. jam] o. B. H. 

17 tractatum} tractaverint D. difficilem] difficilimam D. est} o. $.D.B. alchimia 
alkimia 8.D.B.H. disponentes] disputantes D., disponende B.H. ideo] hoc ideo D. 

18 rarissimis| racissimis B. fieret] hoc fieret D. purum] pluresque H.S., plerosque 
D. dehortantes} difficultas impediret D. ; 

19 libros} verba S.D.B. hic] hoc B.H. propinacione] pro opinione D., proporcione 
S.B.H. quique] que B. H. dixit| dixerunt S.D.B.H. 
20 namque} namque est 8.B.H. vult] vult, et spirat ubi vult D. 
21 in] o. S.D.B.H. tribuens]| tribuere S.D.B.H. 
22 enim| ideo D. sui] o. D. sic ait| sit A., inquid D.B. volens| volentes B.H. 
23 et] et ut D. etin] utex B.H. conculeatione] conclusione D. 
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posuit CERTUM VERISSIMUM. Nulli superfluum videatur quod 4 fere verba idem 
significancia hic posita fuerunt, cum ad sententiam confirmandam adducta sicut 
sequitur. QUOD EST SUPERIUS EST SICUT QUOD INFERIUS et e contra, id est, 
lapidis illius de quo opus sit: superiora et inferiora similia sunt, quia utraque 
dura. AD PERPETRANDA MIRACULA REI UNIUS, id est, lapidis, qui quasid 
miraculum perpetrat cum rem vilem in preciosissimam transmutat; vel unius, 
id est, actarii, quod idem est. SICUT RES OMNES AB UNO FUERUNT MEDITATIONE 
UNIUS, id est, Dei, qui cum sit unus, omnes creaturas exemplum ylos similitudi- 
narium retinens formavit. ET SICUT FUERUNT NATE RES OMNES, id est, create. 
AB HAC RE, id est, ab hoe deo; qui cum sit deus nec res vocari debeat, quia 10 
rerum factor est, quarum nulla pars ipse. Res a philosopho vocatur ne incon- 
veniens videretur si deum aliud quam rem diceret esse, nam per hoc male intelli- 
gentibus deum non esse vere videretur. Sequitur UNA APTACIONE, id est, singula 
miracula. PATER EJUS SOL, id est, prima pars. MATER EJUS LUNA, id est, 
secunda. Sol namque aurum a philosophis significare dicitur, quod metallum 15 
omnibus est preciosius. Luna autem argentum quod post aurum preciosius est. 
PORTAVIT ILLUD VENTUS IN VENTRE SUO, venter habeto hic aquam. . NUTRIX 
EJUS TERRA EST, cum enim in aqua moretur in terra creatur. PATER OMNIS 
THELESMI, id est, omnis secreti. Thelesmus namque apud Arabes divinacio 
dicitur. Est ergo hee divinacio super omnes alias. VIS EJUS INTEGRA EST, acsi 20 
deberet nullus opus fantasticum esse putet. Hoc discerne, vel aliter. V1IS EJUS 
INTEGRA EST SI VERSA FUERIT IN TERRA, hoc quasi terra, id est, immobilem 
efficiatur. SEPARABIS TERRAM AB IGNE, id est auferre hoc quasi spissatam a 
calore ignis. SUBTILE A SPISSO, id est, aqua qua spissatur hoc opus. SUAVITER 


1 posuit; ponit D. Nulli| Nulli enim B.H. 
2 hie, ibi D.  sicut) sint S.D., sunt H. 
3 quod *| 0. B.H. et e contra id est) o. D. 
4 opus] hoc opus D.B.H. sit} fit B.H. 
5 miracula; o. B. Unius; Mundi 8. 
6 preciosissimam)| preciosam S.B.H. transmutat) transformat $.B.H. vel .. .| vel 
» unius, id est, utarit S. vel unius id est attarit D. 
7 actarii! utharyth B.H. Sicut] sequitur: secundum D. uno}! una B. 
8 id est Dei] fidei B. exemplum] ex ipso D., explevit S.B.H. 
9 retinens| formarum exemplum D., retinentes D. formavit; creavit D., sicut 
fuerunt| sic fierunt $. fuerunt| sunt B.H. create] creature S.D. 
11 ipse| ipse est S.B.H. Res] Res tamen D. 
12 videretur| videatur S.H. si deum] quod deus deums S. deum]| deus deum H. 
per, propter B. 
13 non esse vere, niehil fore H.B.S.D. videretur| dicere videretur 8.D. aptacione 
operatione 3. singula miracula] singulari miraculo D.,  singula in miracula B.H. 
14 Pater! sequitur Pater B.H. 
15 secunda| secunda pars D.B.H. namque] significat S. a philosophis] o. D.S. 
ignificare dicitur| 0.8. dicitur| videtur D. 
16 preciosius| precelsius D. Luna... est] o. S.H.B. autem] vero D. 
17 Portavit! Sequitur portavit B.H. illud] eum B. venter ... aquam|] o.S. venter| 
ventum H.D.B. hie} hie per D., hie pro B.H. 
18 aqua] aquis H.S. moretur| moritur H. x 
19 Thelesmi|] Telesmy S. omnis! o. A.D.B.H. Thelesmus| Telesmum S.B.H. 
namque} o. A.B. 
20 ergo| enim 8S. Est! Est, id est, perfecta S.H.B. 
21 deberet| diceret S.D.B.H. opus} hoc opus D.H.B. Vis) Vis namque B.H. 
22 terra ?| terram D.H.B. hoc! hoe est D., id est B.H. 
23 auferre| auferes H.S.D., auferens B. quasi! quasi terram H.S.D. spissatam| 
spissatem B. 
24 aqua qua 


aqua per quam D. 
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CUM MAGNO INGENIO ASCENDIT A TERRA IN CELUM, ITERUMQUE DESCENDIT 
IN TERRAM, ordinem facit preposterum, cum enim prius de modo dicere debuisset 
per quem aqua tracta autharit spissum reddit; quod operi finem facit in subse- 
quentibus illud commemorat. ET RECIPIT VIM SUPERIOREM ATQUE INFERIOREM 
5id est, planetarum superiorum ac inferiorum. SICQUE HABES GLORIAM TOCIUS 
CLARITATIS, IDEOQUE FUGIET A TE OMNIS OBSCURITAS: id est, inopia. HEC 
EST TOCIUS FORTITUDINIS FORTITUDO FORTIS; trina tribus referantur fortitudinis, 
id est mundane felicitatis, fortitudo id est, efficacia, fortis que falli non potest. 
QUIA VINCET OMNEM REM SUBTILEM; id est, omnem preciosam excellit. Vel 
10 aliter, omne metallum per ignem fusile factum quod prius spissum erat, vincit, et 
in naturam sui convertet. Et hoe est quod consequenter insinuare videtur cum 
adjungit OMNEM REM SOLIDAM PENETRABIT: hoc est duram, prius post ignem 
subtilem factam, hec est quasi quoddammodo mollem cum penetravit ad naturam 
sui transformatam atque unitam perducet. SICUT HIC MUNDUS CREATUS EST: id 
15 est, in mundo ipsa elementa, licet adinvicem diversa sint, tamen quibusdam 
proprietatibus diversum conficit. HINC ERUNT APTACIONES MIRABILES: id est, 
magna de quibus mirandum est. QUARUM MOS HEC EST: id est, modus supra- 
positus secundus. ITAQUE VOCATUS SUM HERMES TRES TOCIUS MUNDI PARTES 
HABENS SAPIENCIE : ethica, loyica, phisica. Qui melius sapit melius dicat. 


20 PROLOGUE FROM BODLEY, DicBy 119. 
Liber Hermetis. 

In nomine dei pii et misericordis. Incipit liber Hermetis de arte alkymie 

prologus. Valde mentem meam suis garulantium mendaciis quasi quodam 
rius} primo H.B. modo] modis B.H.S., modis generationis id est sustentationis D. 
dicere| dicitur D. 

8 per] post S.B.H. quem] quos D.B. o. H.  tracta] tactum $.B.H., coctum D. 
autharit| utharyth H.B.S., attarit D. 

8-4 subsequentibus| sequentibus B.H. 

4 illud] o. S.H.B. Recipit| Recipiet D. 

5 ac] atque S. et D.H. Sicque!] Sequitur sic B.H. Habes| habebis D.H. 

6 Claritatis| Claritatis mundi, id est, diviciarum, Ideo S.H.B. fugiet] fugiat B.H. 
inopia] omnis inopia D.H. 

7 trina| terra D. referantur| reservatur D., refrenantur H. 

8 mundane] mundi S. que] id est quia S. id est B.H. 

9 omnem} omnem rem. §$.D.H.B. 

10 metallum} o. B. erat] fuerat S. et] id est D. vincit| vincet B.H. 

11 in] o.B. sui] suam D. Et hoc ... naturam suil.14| 0.8. consequenter] o. D.. 
subsequenter H.B. 

12 post] tamen per H.D.B 

18 hec est] et hanc cum D., et hoc B., et per hoc H. cum] o. H.D.B. penetravit 
penetraverit D.B.H. 

14 sui] suam D. transformatam| formata B. atque] o. H.B. unitam| de unitam S. 

15 in] sicut in D.S.B. ipsa] o. B. sint] sunt H. 

16 post proprietatibus. D. adds igitur concordia constituunt, sic illud cum diverse 
nature esse videatur corpore a sua complecione quibusdam proprietatibus diversum 
conficit. diversum]| diversa H. B. conficit| conficiunt S.H.B. Hine} Sequitur Hinc 
H.B. Hine] hic B. erunt| erat B. 

17 magna] magisteria H.S.D.B. mirandum] satis est mirandum H.D.B., satis 
narrandum est 8. Quarum .. . est] o B. hee est| est hic H. 

17-18 suprapositus secundus]| operandi datus est hic H. 

18 secundus] sequitur D. 0. S. secundus . . . phisica| o. B. 

19 ethicam logicam phisicam A. o. H. JD. adds Hoe est editio verborum Hermeti= 
juxta rationem Massillencium. Qui melius sapit melius dicat. ceditio] additio Venice 
MS. 
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tempestuoso mari vexatam et emulantium lingue detranentes scripturarum 
mearumve sentenciarum, quid ultro utile commendare atque scruputando 
incassum fatigari cum non premium sive laudem aliquatenus ex inde assequi 
videar, jamdudum vero immerito deartantur. Me namque suis temporibus 
aliquid eis incognitum scire cernentes non solum in meis libris erudiri appetunt 
verum etiam que a me dicta sunt velud ignominiose prolata aut malignitate plena 
satis egre ferentes, tam vituperare quam modis omnibus impugnare cum per se 
tum quosvis alios, quia per se palam nequeunt nocte dieque non cessant, acsi 
ludeas in meo sanguine conjuratos me eis necis quid indignum commisisse 
affirmes. Scio autem et constat quia cum sapientiores quique mea scripta evolvere 
curaverint eaque absque detrahendi intencione relegerunt subtiliter. Hoc in libro 
sciencium omni plenarie fore positam certissime cognoscere poterunt. Si quis 
enim stellarum cursus et potestates nosse atque par eas boni et mali re operari 
noticiam non habuit hue docendus accedat. Si quis vero curam de hiis non 
habuerit atque diucius redundare preoptauerit, sicut post eas jam fere totum 
declinasse mundum comperi, cum absque eis veniet sapientem, veniet probum, 
veniet veneracione dignum, sed eis solis bonam famam sapienciam omneque 
bonum stulti mundi alique amatores estiment, ad me erudiendus festinet. Adeo 
namque si sapienter libri hujus paginas venerit, dives effici poterit, ut nullum 
regum ducumve sibi preferri posse patenter sciat. Quid adhuc ultra lege 
abutencium infecunda facundia et quorumdam non re sed nomine, cum dialeti- 
corum garulitas jactando obiciat, aut insaniendo respondeat. Censeat ergo de 
cetero etsi hic legere voluerint, aut legentes non intellexerint, hance scienciam 
alkymiam suam ad eam transferentes, detraccionibus lacerare suis immerito eos 
pudeat, ne autem longius in hiis inmorando materia mea oberrem, ad ea de quibus 
me tractatarum spero transmeare. Hance absurdum reor uerborum capere meorum 
primorum die quandoque lectorem libri istius moneo et hortari cupio, ne eum 
omnibus ostendere curam habeat, sed pro suis viribus occultare studeat. Per 
hane namque librum si voluerit, et ut est intellexerit assui voluntatem per omnia 
suppellere dum hec vita comes fuerit quodlibet. Quibus autem modis fieri debeat 
non est meum in presenciarum serie detegendo reserare. Imperitos enim nullam 
hie proporcionem habere volo. Unde nec doceo sapientes, aut quia satis percipere 
per se que hic continentur valebunt, quibus id concessi supervacuum fore si 
doceam arbitror. Testes autem esse poterunt atque invidentibus affirmare meis 
nullum temporibus si hee plure perpendere contenderint latinorum ad similem 
devenisse sentenciam. Illud quippe omitendum reum causa, credo hoc opus esse 
phisicum partim, partim uero astronomicum atque phisicum, ideoque sine dubio 
eflicax asservisse, unde cum sapiens qui in hoc studere affectas moneo ut solis 
opus incepturus, Solem in Ariete esse cognoscas, Luna vero cum in Scorpione 
ascendens de rectis dispones, hoc est a capite Cancri usque ad capud Capricorni. 
Horum scilicet duorum alterum Virginem sive Sagittarium, sintque illius ejusdem 
domini et in aliis Libri, nee Sol nee Luna sint eis oppositi neque male aspiciant, 
aut Cauda Draconis ascendente subsiste nec sit ascendentis dominus cadens aut 
conbustus vel retrogradus. Immo in aliqua suarum dignitatum fortuetur, neque 
sit in aspectu iii - vi - vel - viii - aut « xij - sed in x° vel xi®. Explicit prologus. quod 
dixit Geber Benharen hujus operis magister. 
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JOINT DISCUSSION No. 1. 


Section for the Studp of Disease in Children, Section of 
Therapeutics and Pharmacology, and Section of Urology. 


[November 24, 1927,} 


DISCUSSION ON THE TREATMENT OF PYURIA IN 
CHILDREN. 


Chairman— Mr. Grorce E. Wavueu, F.R.C.S., President of the Section for 
the Study of Disease in Children). 


Dr. E. A. CocKAYNE. 


PYURIA is found in many diseases of the urinary system, but in opening the 
discussion on the treatment of the condition in children I intend to deal chiefly 
with pyelitis, because it is the most common cause of pyuria in childhood, and its 
treatment falls to the lot of the physician rather than the surgeon. It is, however, 
essential to make a correct diagnosis before any conclusions about the effect of the 
different forms of treatment can be arrived at. 

Pus in the urine may be caused by a vulvo-vaginitis in girls, or a balanitis or 
urethritis in boys. Its origin in such cases is readily recognizable, but it is not 
generally realized that bacteria and pus, in quantities sufficient to simulate that 
seen in pyelitis, may be derived from a vulva that is not the seat of any obvious 
purulent infection. To avoid an error of this kind a catheter specimen must be 
obtained, and this is also needed in order to identify the infecting organism. 


CALCULUS. 


Calculus of the bladder or kidney can often be differentiated by the symptoms 
from a simple pyelitis, but this is by no means always the case. On the one hand 
painless pyuria may occur in cases of calculus, and on the other hand pain like that 
of renal calculus may occur in pyelitis, and in these cases the clinical picture may be 
all the more misleading if ha:maturia accompanies the attack. In children who have 
passed the age of infancy, it is a wise precaution to obtain radiograms of the bladder 
and renal areas, though even then a calculus transparent to X-rays may lead to an 
erroneous diagnosis. 

TUBERCULOSIS. 

In tuberculosis of the kidney, a secondary infection of the urinary tract with some 
other organism, usually Bacillus coli, is by no means uncommon. The tuberculous 
nature of the case may be overlooked, and it may be regarded as a case of pyelitis 
which has failed to respond to the ordinary remedies. In such cases, examination 
of the urine for tuberculosis bacilli is advisable, and repeated examinations may be 
necessary to detect them. Even if they are found, it is no proof that they have not 
passed through a healthy kidney from some distant focus, and a cystoscopy is needed 
to establish the diagnosis of renal tuberculosis. 


STREPTOTHRIX INFECTIONS. 


These appear to be rare, though it is probable that some are mistaken for 
tuberculosis. Several cases have been collected by Cecil and Hill, and one, occurring 
in a boy, aged 43 years, was cured by removal of the kidney. A diagnosis of chronic 
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pyelitis would probably be made, as in so many cases of tuberculosis, if a secondary 
infection developed. 
HA:MORRHAGIC NEPHRITIS. 


This disease has been unusually common this year. In many of the cases there 
has been no cedema, and casts have been few in number and only present for a brief 
period. After the more acute stage of the malady is over, such cases of hemorrhagic 
nephritis can only be distinguished from pyelitis by the absence of organisms in 
a specimen of the urine obtained by catheter. 


LESIONS OF THE CENTRAL NERVOUS SYSTEM. 

Infection of the bladder, or of the bladder and ureters, may be a sequel to some 
disease of the central nervous system, though in children this is less common than 
in adults. 

Spina bifida occulta may lead to retention—with overflow—and later to a pyogenic 
urine infection. At a meeting of the Section for the Study of Disease in Children a 
few years ago, I showed a case of this kind in which cystitis afterwards developed, 
and Dr. Bellingham Smith showed another case, in which it was already present. 

In juvenile tabes dorsalis and in general paralysis of the insane, the same 
sequence of events may occur. I remember a boy, aged 14 years, in whose case it 
had happened. 

Myelitis, the form of poliomyelitis that simulates a transverse myelitis of the 
cord, is uncommon, but may lead to retention of urine and subsequent cystitis. 
I have recently seen a case in a girl, aged 10 years—in whom pyuria developed from this 
cause after an attack of the myelitic form of poliomyelitis. Recovery was complete 
after appropriate treatment with alkalies. 

Though rare and unlikely to be overlooked, the possibility of a lesion of the 
central nervous system should be borne in mind in cases of pyuria. 


MALFORMATIONS OF THE URINARY TRACT. 

Malformations of the urinary tract are by no means uncommon, and, if these 
cause urinary stasis, infection of the bladder, ureters, or renal pelvis is almost 
certain to occur souner or later. Congenital phimosis, hypospadias, epispadias, and 
ectopia vesice are so readily seen that their importance in this connexion is small. 
The important malformations are those which cannot be seen and may for this reason 
be entirely unsuspected. 

Diverticula of the bladder usually occur on the floor of the bladder behind the 
inter-ureteral ligament, close to the ureteric openings, or in the region of the urachus. 
Whatever their position they may lead to stagnation of urine and consequent 
infection, but in the first two situations they may obstruct the orifices of one or both 
ureters and so lead to their great dilatation. I have seen one such case in a smal! 
boy; others have been described recently by Courtin and Hyman, and there are 
many earlier records. 

Various anomalies of the ureters and aberrant renal arteries are very common, 
and a certain proportion of them cause obstruction and lead to hydronephrosis, which 
may become infected. Congenital stenosis of the ureter is rare, but there was a 
case of the kind in the Hospital for Sick Children, Great Ormond Street, this year, 
in which the lower end of one ureter was almost obliterated. 

Another case which recently passed through my out-patient department was 
that of a girl aged 104 years suffering from pyelitis and slight pain in the left flank. 
She was shown by Mr. Addison to have bilateral hydronephrosis due to stricture 
of the ureters just below the renal pelves. Urea concentration was deficient on the 
right side and calculi were present on the left, but the blood-urea was within normal 
limits (R 40 mgm. per cent.). 
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Congenital dilatation of the ureters is, I believe, frequently overlooked. The many 
references to it in the literature show that it is not of great rarity, but I do not think 
that they give a true indication of its real frequency. In this disease there is no 
mechanical obstruction at the ureteric orifices and the condition is probably due 
to some congenital defect of the neuro-muscular mechanism like that present in 
achalasia of the cardia, though there must be a lack of development rather than 
a degeneration of the nerve plexuses. I have found it already developed in a baby 
only a few days old, but it gives rise to no symptoms until the dilated ureters become 
infected. Three cases have passed through my out-patient department during the 
last few years. The first patient was a girl, aged 7 years, in whose case pyelitis had 
failed to clear up after thorough treatment, and Mr. Addison by means of pyelo- 
graphy demonstrated great dilatation of the ureters and pelves of the kidneys. 
At the age of 15 years this patient has recently developed a severe nitrogen retention 
and no doubt pyelonephritis is now present. In a second case, in which the patient 
was first seen at the age of 2 years, a tentative diagnosis of the condition was made 
because of © recurrent attacks of pyelitis.” In reality these were exacerbations of 
a more or less latent infection. A less advanced stage of dilatation of both ureters 
was shown by means of Mr. Addison’s pyelograms. In the third case I suspected 
tuberculosis of the kidney, but a unilateral dilatation of the left ureter was found by 
Mr. Addison’s pyelographic examination. In this boy, pyelitis has not, as yet, 
developed. 

Great dilatation and hypertrophy of the bladder are sometimes caused by a similar 
defect of the urethral sphincter, and, as in one of Abt’s cases, may be associated with 
congenital dilatation of the ureters. 

Some of the malformations are curable by surgery, but congenital dilatation of the 
ureters appears to be a hopeless condition, and children, in whom it is present, are 
doomed to pyelonephritis, uremia and death. 

In all cases of long-continued pyuria, an estimation of the urea and non-protein 
nitrogen in the blood is of great value. Nitrogen retention indicates damage to the 
kidneys, and cases in which it is present cannot be expected to respond to treatment 
like those of uncomplicated pyelitis. 

Caleuli of the kidney or bladder, tuberculosis, malformations, and other diseases 
may cause a pyuria, usually due to the Bacillus coli communis, which cannot be 
distinguished from a simple chronic pyelitis without the exercise of great care. 

I have devoted considerable time to this aspect of the subject, but I have not 
overstated its importance. No ease of chronic infection of the urinary tract should 
be regarded as a case of pyelitis unless the possibilities of mistaken diagnosis which 
| have discussed have been eliminated by means of radiography, cystoscopy, and 
pyelography. Any comparison of the efficacy of different forms of treatment based 
on a series of cases which includes these possibilities must necessarily be misleading. 
| should like to ask what proportion of cases of pyelitis, in which there is no under- 
lying cause of this kind, fails to recover. I cannot recall a single case. A long 
series of carefully chosen cases is needed to prove the superiority of one drug over 
another in the treatment of pyelitis, and I know of no series of cases treated by 
either the newer or the older drugs that is above criticism from this point of view. 


PYELITIS DUE TO INFECTION WITH BACILLUS COLI. 


The etiology of pyelitis is still a matter for dispute, but whether it is an ascending 
infection, or carried by the blood, or by the lymphatics from the bowel to the 
kidney, there can be no doubt that in the great majority of cases Bacillus coli is the 
infecting agent. This is equally true of pyelitis of the newborn, of infants, and of 
older children. 
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PYELITIS IN THE NEWBORN. 


This condition, formerly believed to be rare, seems in reality to be fairly common, 
but is overlooked because at this age the urine is difficult to collect and is seldom 
examined. In two of Conrad’s cases the mothers were suffering from pyelitis before 
the birth of their children. I have little personal knowledge of the condition, but in 
most of the recorded cases the infection yielded readily to treatment with alkalies. 


PYELITIS IN INFANTS. 


The pyelitis of later infancy is much better known and more frequently 
diagnosed. It may be ushered in by convulsions and high fever, and is characterized 
by pallor and restlessness. A small proportion of the patients, gravely ill from the 
outset, die after a short illness, and the condition found at the autopsy in these fatal 
cases is a pyelonephritis with multiple abscesses of the cortex of the kidneys. It is 
unlikely that any form of treatment can prevent death in such cases. Of the cases in 
which the kidneys escape without serious damage, some show profound constitutional 
disturbance, whereas in others the symptoms are mild, but the prognosis is no worse 
in the former cases than in the latter. 

Both in the newborn and in infants a plentiful intake of fluid is perhaps the most 
important aid to recovery. By giving sweetened or plain water at frequent intervals 
between feeds, if necessary by teaspoonfuls, as much as one or two pints can be 
given in twenty-four hours. In some cases it is impossible to give fluid by the 
mouth because of the child’s tendency to vomit, but it can usually be given by the 
rectum, and in such cases the enema should contain glucose and sodium bicarbonate. 
If fluid cannot be retained in the rectum, it can be given subcutaneously or even 
intraperitoneally. The main object of increasing the fluid intake is to flush the 
urinary passages. 

The well-tried alkaline treatment is the best for these patients, and enough 
potassium citrate and sodium bicarbonate in equal parts must be administered to 
render the urine alkaline and keep it so. The solution should be given every two or 
three hours, and as many specimens of urine as possible should be collected and their 
reaction tested. 

Some of these cases appear to be primary, but others are secondary to a gastro- 
enteritis, and if there is any evidence that this is still active, it must be treated by 
purgation, colonic lavage, or other measures, which will thus help to cure the urinary 
infection. 

PYELITIS IN OLDER CHILDREN. 


In older children with an infection due to Bacillus coli the symptoms are very 
variable. Some show localizing symptoms, such as frequency of micturition by day 
and enuresis by night, or hematuria; others have marked constitutional symptoms, 
remittent pyrexia and convulsions or rigors, but sometimes the discovery of pyuria is 
only made by a routine examination of the urine, and though the child may be pale 
and lacking in energy, nothing in its condition points definitely to an infection of the 
urinary tract. The last type of case is the least favourable for treatment because the 
disease has often become chronic before being brought to the physician’s notice. 

I regard rest in bed until the temperature has fallen, and for at least a week 
afterwards, as a necessary adjunct to successful treatment, and I prescribe a milk 
diet. In afebrile cases rest in bed is not so essential, and a light diet is allowable. 
A large intake of fluid is just as valuable as in younger children. 

Two lines of treatment by drugs are open, the alkaline which has already been 
outlined and the urinary antiseptic. In febrile cases either is equally useful, but in 
afebrile cases I prefer to give a urinary antiseptic. I give hexamine, gr. v, three or 
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four times a day, or even gr. x to older children. I have not used doses as large as 
those advocated by American physicians, viz., gr. x to gr. xx for a single dose. Hitherto 
I have followed the usual practice and given acid sodium phosphate to increase the 
acidity of the urine, but since hexamine acts as a disinfectant of the biliary passages 
in an alkaline medium I have wondered whether better results might not be obtained 
by keeping the urine alkaline and giving much larger doses. From a theoretical 
standpoint this course is said to be less effective, but does practical experience bear 
this out ? 

In the case of children, who do not tolerate hexamine well, and in all cases which 
fail to show speedy improvement, I change to the alkaline treatment. 

Recrudescence of symptoms is, according to all observers, very common, and I 
think it is a wise policy to continue treatment either with hexamine’‘or alkalies for a 
week after a sterile urine has been obtained, and not to pronounce the child cured 
until another sterile specimen has been found a week after drug treatment has 
ceased. If this plan were carried out in all cases I feel sure that symptoms would 
seldom return. 

In the cases resistant to treatment I give an alternate weekly course of alkaline 
and hexamine. Few cases remain uncured, and in some the cause of failure is an 
overlooked primary focus, such as a chronic appendicitis. If this can be found and 
removed, the urinary infection can be overcome. 


OTHER INFECTIONS OF THE URINARY TRACT. 


Many other organisms besides the Bacillus coli are capable of causing pyelitis. 
The organisms of typhoid and paratyphoid fevers, and of the various forms of 
bacillary dysentery may infect the urinary tract. Hexamine will usually cure these 
cases. Infections with Bacillus puocyaneus and Bacillus proteus seem to be more 
difficult to treat successfully, and all observers agree that streptococcal infections are 
very resistant to drugs. 

Recovery from staphylococcal infections, on the other hand, appears to take place 
readily. Helmholz reports the case of a boy, aged 9 years, whose condition improved 
after treatment with hexamine, when hexyl-resorcinol had failed. Hodge had several 
cases apparently secondary to tonsillitis, but the patients recovered quickly when 
treated with hexamine or alkalies. His experience is another indication that a 
primary focus should be looked for in the rarer as well as in the commoner infections. 

My experience of the newer antiseptics, such as hexyl-resorcinol and hexamine, 
is too small to be of any value. The later reports on the merits of the former are 
less favourable than the earlier ones. Helmholz gives a short series of cases in 
which it failed, whereas hexamine succeeded. 

I have no personal experience of protein-shock therapy by the administration of 
typhoid vaccines or injections of whole blood. Davis has published reports of fifty 
consecutive cures by the latter method. Autogenous vaccines seem to have fallen 
into disrepute. 

To sum up :—My objects in opening this discussion have been twofold, first, to 
show the necessity for making certain that cases resistant to treatment are really 
cases of simple pyelitis, and not infections grafted on to some primary disease 
or malformation, and secondly, to point out the necessity for ascertaining what 
percentage of a long series of cases of pyelitis is incurable by hexamine or alkalies. 
Though no exact standard is possible in clinical medicine, a rough standard can be 
arrived at in this way, and is absolutely essential if the newer remedies are 
to be compared with the older ones and with one another. 
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The Reaction of the Urine in Relation to the Treatment of 
Coliform Infections with Alkalis and with Hexamine. 


ABSTRACT.—The administration of alkalis in coliform infections of the urinary tract 
relieves the symptoms but does not cure the infection. Alkalis have no lethal effect on the 
bacteria, nor do they act by neutralizing an acidosis. They do alter the hydrogen ion 
concentration of the urine, and the importance of this with regard to symptoms is discussed. 
The dose of alkali can adequately be controlled by testing the reaction of the urine only if 
certain precautions are observed. 

Hexamine acts as a urinary antiseptic by breaking down into formaldehyde, which exerts 
a lethal effect upon coliform bacilli. Two factors are of importance in treatment with this drug ; 
first, the capacity of the patient to secrete an acid urine, and second, the relative susceptibility 
of the infecting organism to the action of formaldehyde. 


We will not summarize the work done during the last twenty years, but will 
describe our own observations on this subject. Our cases have all been in adults, 
but there is no reason to believe that the disease is different in children. 

Considering, first, treatment with alkalis, anyone who has tried it will agree that, 
if a sufficient dose be given, there is a rapid improvement in the symptoms, and the 
patient is apparently cured. The reason for this is not clear. The sudden improve- 
ment is so evident that one is tempted to believe that the drug has had a lethal effect 
on the invading organism, but this is not so. The urine shows a slight decrease in 
the number of bacilli present, but we have never seen a disappearance of the infection 
as a result of alkaline medication. A second possibility is the neutralization of an 
acidosis. We examined the blood in six acute cases before alkaline treatment. 
The bicarbonate content of the plasma in every case fell within the normal limits. 
(Table I.) 


TaBLE I.—PLAsMA BICARBONATE IN ACUTE CASES OF COLIFORM INFECTION OF THE URINARY TRACT. 


Case Vols. per cent. of COg in capillary blood 
Mrs. G. eae rae ke 61 
ee =e ths Pe 68-5 
oe ants awe wis 49 
’ J. ea oes ie 62 
a +e oes - 62-5 
‘9 «a owe ee 51 


Mean value for these cases, 59 
Average value for 11 normal people, 57-5 (highest 68-5, lowest 47-5) 


We found no evidence of acidosis, and yet all these cases responded quickly to 
alkalis and the symptoms entirely disappeared. We then considered whether the 
reaction of the urine was the factor determining the alleviation of symptoms. We 
obtained morning and evening specimens of urine from acute cases, and, among other 
things, estimated the pH by means of indicators. We found that as soon as the 
urine became really alkaline, i.e., when the pH had reached 7-4 to 7-6, the symptoms 
were relieved. We believe that there is no benefit from further increasing the dose 
of alkali. The early morning specimens were the most acid ; we therefore gave alkalis 
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at four-hourly intervals night and day while symptoms were present, with good 
results. 

Possibly the benefit from making the urine alkaline depends on the local effect of 
the reaction of the urine on the inflamed tissues of the urinary tract. First, we 
have some evidence that alkaline fluids are less irritating to inflamed surfaces than 
acids. Secondly, the hydrogen ion concentration of the urine may be of importance 
in determining the rate and force of the muscular contractions by which urine is 
propelled from the pelvis of the kidney to the bladder. These contractions occur 
rhythmically about eight times a minute in the normal guinea-pig. We know that 
the brunt of a coliform infection falls on the tips of the papilla and the mucous 
membrane lining the renal pelvis. Conceivably, an acid urine in contact with these 
inflamed surfaces might cause spasmodic and painful contractions, which would 
regain their normal rhythm as soon as the acidity was neutralized. It would be 
interesting to put this hypothesis to the test. The work done so far has given 
contradictory results. 

We will now describe in some detail the method we adopted to estimate the pH 
of the urine, as we believe that the apparent failures in alkaline treatment are due to 
the way in which specimens are usually collected and tested. Misleading data are 
inevitable when the ordinary hospital routine is followed, by which urine is left in 
open specimen glasses until a resident or student has time to drop ina piece of litmus 
paper. Litmus is not a good indicator, because red litmus turns blue at about 
pH 6-6, an acid reaction at which symptoms are not relieved. Further, a specimen 
in an open vessel quickly loses carbon dioxide ; if therefore the urine is neutral 
when passed, it will become alkaline after standing, We are indebted to Sir Charles 
Martin for pointing out the importance of collecting specimens in wide-necked 
glass-stoppered bottles under toluene. The nurse is instructed to fill the bottle as 
completely as possible immediately after the specimen is passed, leaving a minimum 
air-space. The toluene prevents loss of CO, when the bottle is opened. and also 
inhibits bacterial growth, which would certainly alter the hydrogen ion concentration 
of the specimen. The urine so collected is put up with phenol-red in an ordinary 
comparator box and read against standard phosphate solutions of known pH, a tube 
f the urine without added indicator being placed behind the standard tube to 
compensate for the colour of the urine itself. 

To sum up, the administration of alkalis in coliform infections of the urinary- 
tract cures the symptoms. Alkalis have no lethal effect on the bacteria, nor do they 
act by neutralizing an acidosis. They alter the hydrogen ion concentration of the 
urine, and we have suggested two ways in which this may be of importance as 
regards symptoms. 

Passing now to hexamine; we consider that this drug, properly administered, is 
undoubtedly effective in combating coliform infections. In a small percentage of our 
cases recovery was rapid and complete, the urine becoming sterile after short 
treatment. In the majority of cases the number of organisms and the amount of pus 

the urine showed marked diminution during treatment, but the bacilli did not 
entirely disappear. The action of hexamine as a therapeutic agent depends on its 
dissociation into formaldehyde and ammonia, and it is claimed that the drug is 
effective only in acid urine. We have tried to find out whether cases under 
treatment with hexamine excrete formaldehyde in bactericidal concentration, and 
also what pH of urine is favourable to the liberation of formaldehyde. 

In cases of coliform infection 15 gr. of hexamine were given three times a day. 
The urine was examined daily for formaldehyde, and the hydrogen ion concentration 
was measured. The Burnham modification of the Rimini test for formaldehyde was 
used in most cases. The colour produced in this test is transitory, and no 
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quantitative estimate of the aldehyde can be made. In a few cases Schryver’s test 
was used and the colour obtained was matched against standard dilutions of 
formaldehyde. We found no formaldehyde, as a rule, until the pH of the urine was 
less than 6-0. The more acid the urine, the greater was the amount of formaldehyde. 
Acid phosphate was given only in cases in which the pH of the urine was not so low 
as 6-0. In certain cases the pH fell on giving the acid salt, and the formaldehyde 
output increased. The results were, however, irregular, and we could not be sure of 
producing the same effect in different patients. 

The greatest concentration of formaldehyde in the urines of our cases has been 
1 in 20,000. Bateriologists have found that anything less than 1 in 5,000 is not 
bactericidal, so we wondered why any of our patients should have been cured of their 
infections. We therefore investigated the antiseptic action of formaldehyde on 
different strains of Bacillus coli. We took twelve strains, eleven of which had been 
isolated from cases of pyelitis and one from a gall-bladder, and found that four of 
these were more susceptible to the action of formaldehyde than the others. A 
dilution of } in 25,000 inhibited growth in broth for forty-eight hours, 1 in 20,000 
allowed a few bacilli to grow, and 1 in 10,000 was lethal. 

We have also made observations on hexamine in vitro. When we added hexamine 
to phosphate mixtures of known pH, the reaction immediately became less acid, and 
only a very small amount of formaldehyjie was present. We then added varying 
amounts of N/10 HCl to 1 per cent. hexamine solutions, to find the relation of pH 
to the quantity of formaldehyde liberated. The results of the experiment are shown 
in the diagram. 
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Hexamine and hydrochloric acid make an excellent “ buffer’’ mixture between pH 
6:0 and 4:0. Hexamine therefore behaves like a weak base, probably forming salts 
with hydrochloric acid, and there is no considerable liberation of formaldehyde until 
the pH has fallen to 4-0. We repeated the experiment with urines adjusted to such 
hydrogen ion concentrations as might reasonably occur im vivo to see if the urine 
behaved in the same way as a simple phosphate solution. Table II shows that the 
urines became less acid on adding the hexamine and the amount of formaldehyde 
present was small. Hexamine must therefore combine with the acid phosphates in 
the urine, probably to form hexamine salts, and does not split up into formaldehyde 





TABLE II. 
Formaldehyde after one hour at 
pH ot Hexamine pH of — 
urine added mixture 19° C. 37°5* C. 


5-3 1-0 per cent. 6-3 ? trace as Trace 

é. 0-3 a 6-0 less than 1/160,000 ... 9 

‘ 0-1 ‘a 5-7 ” ” tee ” 

4-6 1-0 5-8 99 - 1/30,000 
0-3 5-5 - - 1/90,000 

a 0-1 4-9 2 1/70,0C0 

4-0 1-0 5-6 1/160,000 1/25,C00 
0-3 5-1 1/80,000 1/18,000 


and ammonia to any considerable extent. These experiments were carried out at 
room temperature. When, however, the tests were performed at body temperature, 
the quantity of formaldehyde set free was considerably greater, and its concentration 
approximated to that by which the growth of a sensitive strain of Bacillus coli 
would be inhibited. 

This table also shows that in a urine of rather low phosphate content, such as 
the one used here, a small dose of hexamine, by causing less alteration in the pH, 
may be more effective than a larger dose which carries the pH into the range where 
only traces of formaldehyde are liberated. 

To sum up, we find two factors of importance in the action of hexamine as a 
urinary antiseptic. First, the capacity of the patient to secrete an acid urine, and 
second, the susceptibility of the infecting organism to the action of formaldehyde. 


Mr. JoHN EVERIDGE. 


Comparatively few cases of pyuria in children find their way to the surgeon, 
and it is my experience that the majority suffering from simple cystitis and pyelitis, 
both acute and chronic, remain in the hands of the physician. These are Bacillus 
coli infections which yield well to treatment, far better than they do in the average 
adult. 

Such as come to me are treated with alkalis or hexamine, as the bacterial content 
of the urine indicates; in Bacillus coli infections I usually give alkalis while acute 
symptoms exist, and later pass on to hexamine. In the subacute and chronic cases 
hexamine is more satisfactory. Vaccines are occasionally of service. It is, of 
course, of tke utmost importance to attend to the gastro-intestinal tract. Pyelo- 
nephritis and pyonephrosis are very rare sequele, and nephrotomy is hardly ever 
necessary. 

The question of pelvic lavage in obstinate cases in children has been raised, 
and Kretschmer and Helmholtz! have given an account of their experiences when 
using a 0-5 per cent. solution of silver nitrate. They treated eleven cases, all of 
which were alleged to be intractable and had resisted other forms of treatment. Of 
these, three required one injection, five required two injections, and one, three 





1 Journal of American Medical Association, 1920, lxxv. 
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injections. The youngest patient treated was aged 11 months. Nine patients out of 
eleven are said to have been cured, and in the whole series there were no complica- 
tions or unfavourable results. 

I cannot help feeling, however, that non-resolution by the simpler measures 
sometimes indicates an underlying defect promoting the continuance of the infection. 
Therefore, before subjecting a child to a course of such treatment, it seems reason- 
able to carry out any investigations which may lead to the discovery of that defect. 
It may exist in the gastro-intestinal tract as a digestive disturbance or associated 
with such factors as promote irregular bacterial activity—appendicitis, chronic con- 
stipation, &c. The result may be a flooding of the kidney, and, possibly, other parts 
of the urinary tract, with bacilli. The vulnerability of the kidney to invasion by 
bowel organisms is too well known for it to be necessary to do more than mention 
that in a series of sixty-three infants suffering from gastro-intestinal disorders 
Schwartz found a Bacillus coli bacilluria (not necessarily pyuria) in over 50 per 
cent. Is it reasonable to suppose, therefore, that an occasional pelvic wash-out can 
cope with so hostile an onslaught? I would prefer to reserve this drastic measure 
only for those cases in which the integrity of the bowel is proved, and all possible 
means have been taken to exclude any anatomical or mechanical fault in the urinary 
tract itself. 

Apart from uncomplicated pyuria arising from bowel and blood infections, and 
those which are the outcome of bacterial approach by the ascending route (i.e., 
gonococcal and Bacillus coli infections, especially in the female, occasionally in the 
male), some other causes of pyuria of importance and interest are tuberculosis, stone, 
abscesses outside the urinary tract, and inflammation grafted on to a congenital or 
acquired anatomical defect. 

TUBERCULOSIS. 


Tuberculosis as a cause of pyuria in children is rare, and I have only had one 
case of caseating tuberculosis in the last three years. This occurred in the left 
kidney in a male child aged 4. Tubercle bacilli were found in the urine, and the 
left kidney was large and tender. Cystoscopy showed a typical left ureter and 
indigo-carmine was not excreted by the left kidney. Though a rarity, the possibility 
of tuberculosis must always be kept in mind. Tubercle bacilli are as difficult to 
find in the urine of a child as in an adult. Acid pyuria, and the inability to discover 
the commonly occurring organisms, must always arouse a suspicion calling for the 
guinea-pig test, and cystoscopy, when possible. Hamill,in 1896, was only able to 
discover fifty-five published cases of caseating tuberculosis in children; boys were 
found to be more commonly affected than girls. Treatment appears to differ in no 
essential way from that usually adopted in adults, viz., early nephrectomy and 
suitable hygienic measures. My experience of these cases is so small that I shall 
not raise the provocative question of tuberculin treatment. 


STONE. 


It is superfluous to say that persistent pyuria should call for a routine radiological 
examination. A suspicion of stone is especially aroused when the infecting organism 
is a staphylococcus, either alone or with Bacillus coli communis. Stones appear to 
pass down the ureter with relatively greater freedom in children than in adults, and 
I have never had to remove one from the main part of the ureter. I have taken out 
calculi impacted in the pelvis of the kidney and from the lower end of the ureter in 
quite young children. 

A stone in the bladder can occasionally be dealt with by litholapaxy, but supra- 
pubic cystotomy is a safer procedure in the hands of the majority. On occasions in 
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children, in the absence of any severe degree of cystitis, I have closed the bladder 
completely, after removal of the stone. 

It is interesting to recall that the possibility of suprapubic cystotomy originally 
arose from the occurrence of stone in the bladder in a child. Pierre Franco, in 1561, 
being confronted with the problem of removing a stone the size of a hen’s egg from 
the bladder of a child aged 2, rather than fail by the perineal route and suffer the 
derision of his colleagues, determined to cut above the pubes, thereby curing the 
child. This, I believe, is the first authenticated case of suprapubic cystotomy for 
stone. 

ABSCESSES OUTSIDE THE URINARY TRACT. 


These may point into any part of it. The most frequent in this group are those 
resulting from appendicitis, which discharge themselves into the bladder. In these 
cases there is often a curious absence of urinary symptoms, in spite of the copious 
pyuria. Cystoscopy may reveal comparatively little—or no—cystitis, and merely in 
one region an area of edema surrounding the opening of the sinus. Recovery is usually 
rapid after removal of the appendix and drainage of the abdomen. A suppurating 
gland of pyogenic origin may point into the kidney or ureter and discharge itself in 
this way. Psoas abscesses may do likewise. 

The power of recovery of the bladder is very striking, and removal of the causative 
agent and efficient drainage by a more direct route will usually be rewarded with 
rapid disappearance of the pyuria. 


INFECTION GRAFTED ON TO AN ANATOMICAL DEFECT. 


I consider that of all forms of pyuria in children, none are more interesting than 
those which arise from a mechanical defect in the urinary tract itself. Dr. Cockayne 
has spent some time on this subject, but I feel it is so important that I shall also 
refer to it somewhat at length. The occurrence of such a defect is by no means 
rare, indeed, I am beginning to think it is common. The majority of these defects 
are of developmental origin, but probably a not inconsiderable number are acquired. 
In the latter group I include cases of infected hydronephrosis resulting from strictures 
of the ureter, the outcome, possibly, of an earlier pyelo-ureteritis. Such strictures 
ure most prone to occur at the uretero-pelvic junction, but may, though rarely, be 
found at other levels. 

These strictures, no doubt, are «etiological factors in persistence of infection and, 
incidentally, in stone formation. The investigations of Hunner on this subject— 
published in the American journals—are of considerable interest and importance. 
Treatment of this group by dilatation, or plastic surgery, is thus the all-imy ortant 
method both of combating sepsis and preventing the formation or re-formation of 
stones. 

Hydronephrosis, due to an aberrant renal vessel, and ureter obstruction from 
diverticula of the bladder, provide good examples of conditions leading to pyuria of 
congenital origin. 1 was interested in Dr. Cockayne’s case, for I now have a similar 
one of bladder diverticula. 

A boy, aged 8, was operated upon for gangrenous appendicitis in Exeter last November. 
Three weeks later he passed blood in his urine.. Painless paroxysmal hematuria existed up 
to the time he was brought to me at the beginning of last month. X-rays and 
cystoscopy carried out in Devonshire had revealed no abnormality. I took him into hospital, 
hoping that hematuria would be intense enough to enable me to discover by cystoscopy from 
which kidney it originated; unfortunately, the bleeding was almost non-existent during this 
period. Urine examination revealed pus, Bacillus coli and a Gram-positive coccus. A 
skiagram suggested a somewhat enlarged left kidney. At last I determined to do a 
double pyelography, if the bladder revealed nothing definite on cystoscopy. By cystoscopy, 
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however, I discovered that what had been taken in Devonshire for the ureteric orifices were, 
in fact, the symmetrically placed orifices of diverticula, and, in either case, the ureter lay 
just below and was somewhat difficult to recognize. At two separate sittings each kidney 
was pyelographed, after specimens of urine had been collected from either side. Examination 
showed pus and staphylococci from the left kidney, while the urine from the right contained 
blood, pus, and a bacillus. Pyelography was interesting, revealing a large hydronephrosis of 
the left kidney and a marked degree of hydro-ureter on the right side. Clearly, the 
diverticula are the primary cause of the pyuria. Stasis from back pressure has probably 
existed since birth, but it was not until germ infection, the result of appendicitis, supervened, 
that a subacute pyelitis, and possibly ureteritis, were produced, with hematuria and pyuria. 
No other treatment in this case can avail than removal of the diverticula which are causing 
obstruction by compressing or dragging upon the ureters. 

Pin-point ureteric orifices are occasionally met with and may also give rise to 
pyuria. A small boy had been treated intermittently for years in the medical wards 
for recurrent pyelitis, due to Bacillus coli communis. At length a stone shadow was 
discovered in the left kidney, and the stone causing it was duly removed. A year 
after this, on account of repetition of attacks of pyelitis with spasms of pain almost 
amounting to a colic, I was asked to see him. I cystoscoped and found that each 
ureter had a pin-point opening, and that there was ballooning of the lower ends of 
the ureters into sacs, almost amounting to ureteroceles. No doubt these, if they did 
not cause the pyelitis and stone formation, must undeniably have been factors 
aggravating the persistence of infection. In such a case the ureteric openings may 
be enlarged by a very simple procedure with the aid of the diathermy cautery. 

Among the most interesting examples of pyuria in children are those associated 
with megalo-ureter, or dilated bladder. The origin of the condition is obscure, and 
theories explaining the causation do not concern us now, except in so far as an 
obstruction, either in the ureter, bladder, or urethra, may require surgical 
intervention. 

Dr. Poynton and Dr. Sheldon (Archives of Diseases of Childhood, October, 
1927) have collected thirty-two cases, of which eight were studied clinically at the 
Hospital for Sick Children, and the remainder from the post-mortem records. The 
important conclusion they reach is that obstruction is probably the cause in the 
majority, if not all, of the cases. In some, a very delicate valve of mucous membrane, 
the free edge of which projected towards the bladder, was found in the urethra. They 
suggest that only the most careful examination could exclude such an obstruction, 
and unless, at post mortem, the whole urethra is removed with the bladder and 
ureters, failure to find the obstruction is more than likely. In those cases where 
hypertrophy of the bladder is found, their contention is probably justified, but the 
fact remains that megalo-ureter with hydronephosis is as common in girls as in boys, 
and I imagine that valves in the female urethra are very rare ; anyhow, I have not met 
with a case. However, their theory, which has been carefully considered, gives food 
for thought and an additional stimulus to careful clinical investigation. The paper 
concludes with a very complete bibliography. 

The extreme degree of hydro-ureter that can arise from an obstruction at the 
lower end was well illustrated to me in a case of Sir John Thomson-Walker’s, in 
which I was fortunate enough to assist. He has kindly allowed me to include it. 

The patient was a boy, aged 13, and four weeks before Sir John saw him a painful 
swelling had suddenly developed in the left iliac region. This was opened extraperitoneally 
and a pint of urine escaped. The patient, when examined by Sir John, had recovered 
from acute symptoms but presented a urinary fistula. Cystoscopy was done and a catheter 
passed up both ureters to full distance. At operation, through a median incision, the left 
ureter was exposed (extraperitoneally) and found to be much thickened, and the size of small 
intestine. It was cut across an inch above the bladder and transplanted. Recovery was 
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rapid, and the fistula soon healed. The patient is now (five years later) in perfect health and 
his urine merely contains a trace of pus. Sir John regards this as a case of congenital hydro- 
ureter, the lower end of which became blocked through infection. 

Minor degrees of megalo-ureter may go on to adult life before any symptoms arise. 

Foreign bodies in the bladder are often the unexpected cause of pyuria. I was 
called recently to see a boy aged 15, suffering from severe cystitis, strangury, 
hematuria and pyuria with acute epididymo-orchitis. A history of tuberculous 
peritonitis and the concurrent existence of a tuberculous metatarsal bone naturally gave 
rise to the diagnosis of tuberculous cystitis. However, I was able to show with a 
cystoscope three wax tapers which the enterprising youth had managed to get into 
his bladder. I removed these with a lithrotrite and within a fortnight the pyuria had 
completely disappeared. 

SUMMARY. 


Pyuria, apart from simple cases of infection by the colon bacillus, is in children 
a rare symptom. One or two acute attacks suggestive of pyelitis or cystitis are of 
no great consequence, and will usually yield well either to the alkaline or the hexamine 
treatment. In accordance with the acknowledged fact that the urinary tract in 
children has a high power of resistance and a strong tendency to recovery, persistent 
or frequently recurring attacks of pyuria should arouse the suspicion of an underlying 
cause. In such cases tuberculosis, stone, strictures of the ureter, of either congenital 
or acquired origin, and other developmental defects must be borne in mind. For 
these reasons, cystoscopy, ureteral catheterization and pyelography are often essential 
to the discovery of the true stiology, and, therefore, only these measures of investi- 
gation can lay the foundation for satisfactory treatment. Bacterial invasion with 
resulting pyuria is, I think, too often considered as constituting a complete entity. 
Acute attacks, no doubt, usually do so, but in the chronic or recurring condition 
the safer course is to regard pyuria as symptomatic of an underlying defect, the 
ultimate discovery of which, by advanced urological investigation, provides the only 
reasonable road to successful treatment. 


Mr. Eric Lioyp 


said that all would probably agree that diagnosis must be a prelude to efficient 
treatment in the case of any disease. It was necessary to locate the lesion, and if 
that could be done, the treatment would be, if not obvious, at least soon apparent. 
He felt that in the work on genito-urinary diseases in children there had been a 
lagging behind that on these diseases in adults. The reasons for this were probably 
two-fold. First, the mechanical difficulties of passing a large instrument into a 
small passage. The genito-urinary was, perhaps, one of the few systems in which 
children laboured under a disadvantage out of which they would grow—this 
mechanical difficulty due to age and sex. It was difficult to fix the limit at which 
in the matter of age, one could begin the practice of cystoscopy, still less the age at 
which one could begin to practise uteretic catheterization, which necessitated the 
passing of a larger instrument. Yet few children, even male children, could not 
be cystoscoped by the use of a small direct instrument, not necessarily a catheterizing 
cystoscope. In the case of female children there was no genuine mechanical reason 
why the investigation should not be practised more frequently than was now the 
case. In boys, at any rate boys under two years of age, it was occasionally impossible. 
The second reason was equally important, namely, the individual factor, the 
question of facility and opportunity. The number of children available in general 
hospitals was comparatively small, and at children’s hospitals or in special 
practices, clinics, etc., the material available was more extensive, but the individual 
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facility was sometimes—at any rate he spoke for himself—less than it was elsewhere. 
Those who were interested in surgery for children should persuade their medical 
colleagues to provide the necessary material. He might remind those present that 
not many years ago cases of congenital pyloric stenosis and intussusception were 
immune from the knife. An instrument might some day be invented which would 
allow one to inspect the whole bladder merely by the passage of a wire, and possibly 
even without the passage of a wire. 

He suggested, in order to overcome these difficulties, the use of a small cystoscope, 
which would be found easier if practised more frequently on small patients. One 
point worth mention arising out of this was that in a certain proportion of small 
boys the meatus was the point of maximum stenosis, and the simple operation of 
meatotomy would sometimes convert an impossibility into a comparatively simple 
procedure. 

It was impossible to say much in general terms about all the surgical conditions 
which might cause pyuria, and a survey of them had been given in the discussion 
by Mr. Everidge. He (the speaker) would say a little about one group to which 
Mr. Everidge had referred. The tendency nowadays was to look for organic disease 
in disorders of function, and Mr. Everidge had mentioned one very interesting group 
in which organic disease was definitely present. Mr. Everidge had also referred to 
an interesting paper by Poynton and Sheldon. Some of the specimens on which 
that paper was based were now on the table, as he (the speaker) had brought five of 
them from the Hospital for Sick Children Museum. These obstructive lesions 
began distally at the urinary meatus with congenital stenosis, of which, he thought, 
there had been no mention to-night. This occurred in boys, and in his own out- 
patient department one day a week he had this year seen ten cases of definite 
congenital stenosis of the urinary meatus (pin-hole meatus). Though not all were 
infected, a certain proportion were liable to be so, and back pressure would develop 
if the condition was not cured. It was cured very simply by one of the smallest 
plastic operations in surgery. Passing up the urethra to the posterior urethra, there 
was a specimen on the table which beautifully showed a valve-like obstruction in the 
prostatic urethra ; the case was under the care of Dr. Robert Hutchison. Another 
specimen showed an exactly similar pathological appearance of kidneys and ureter, 
but it did not show a valvular obstruction, because this was not looked for, and it 
could only be surmised that it might be another example of the same thing. 

There were also two or three excellent examples of congenital stenosis of the 
ureter. Mention had been made of other anomalies of the ureter which cause 
dilatation and infection, among which were aberrant arteries. 

Another particularly interesting condition, which was perhaps a little more 
cheering to contemplate than most of the specimens now exhibited, was a single 
condition, whereas most of the others were double. In other words, the double ones 
were monuments, if not of failure, at any rate of lack of success. The specimen he 
had in mind showed a double ureter. One was dilated and communicated with the 
lower third of a kidney, which had become converted into an abscess cavity. It was 
from a patient he remembered very well. The case had been most instructive, and 
was under the care of Mr. George Waugh, who had cystoscoped the boy four years 
ago, and had then seen two ureters, and palpated a thickened ureter, ultimately 
doing a nephrectomy on the affected side and removing the specimen now on the 
table. He (the speaker) believed that the patient was quite well at the present time. 

It was interesting to reflect that of the eight cases mentioned in the paper 
referred to, no less than six of these apparent rarities were in one hospital during 
the course of two years. He therefore agreed with previous speakers that these 
congenital abnormalities were, at any rate, common enough to be anticipated. This 
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brought him to his last point: that anything common enough to be anticipated 
justified more frequent cystoscopy, even in cases which might seem as sterile of 
hope, if not of organisms, as pyelitis. He was glad to hear Dr. Cockayne’s remarks 
repeated by subsequent speakers—that every case of pyelitis which did not 
rapidly clear up should be cystoscoped. He would like to go further and say that 
every case of pyelitis should be cystoscoped. Whether one would do any good or 
discover the exact focus of infection in an acute straightforward case—so far as 
these cases were ever straightforward—of pyelitis, might be open to argument, and 
probably only time would show whether that was so. But simple cystoscopy was 
a harmless proceeding, and, apart from any disadvantages of the anesthetic, he saw 
no contra-indication to it, and it might afford considerable information on the point. 
Very little cystoscopic work had been done on straightforward pyelitis, at least in 
this country, and, apparently, not very much even in America. Cystoscopy, he felt, 
must be used more extensively; it might do much to clear up even some difficult 
medical problems. He did not mean that by the use of this “ magic weapon” the 
surgeon would be able to dispose of pyelitis, but that by more frequent cystoscopies 
it would be possible to detect some of the congenital abnormalities, and so avoid the 
perpetration of such beautiful museum specimens as were now on exhibition at this 
meeting, and which, after all, constituted a somewhat melancholy commentary on 
present-day genito-urinary surgery in children. 


Mr. A. RALPH THOMPSON 


said that he was surprised at the title of the discussion. Pyuria was a symptom of 
disease, just as hematuria, bacilluria and hemoptysis. He would have liked to 
have seen the words “ the causes of” inserted in the title. 

As he had seen pyuria in the wards of Guy’s Hospital, he was convinced that 
a common cause was some condition external to the urinary tract. 

In patients whom he had seen with Dr. John Fawcett and Dr. H. C. Cameron, 
pus had been seen coming down from either ureter, in the peculiar vermicular 
manner it sometimes did, and he had cut down in the expectation of finding a 
definitely diseased kidney, but no such disease had been found. He had, however, 
found a kinked ureter with fibrous tissue spreading from the inferior pole of the 
kidney to the ureter, and hitching up that duct. He had followed such cases for 
vears afterwards, and they had done well, when the fibrous tissue was dissected 
carefully away and the ureter laid back in a more correct position than it had been. 

Aberrant blood-vessels had been. mentioned as a cause of trouble in the pro- 
duction of pyuria. He (the speaker) thought that the present operation of ligatur- 
ing and division of the vessels might be followed by atrophy of the kidney, and 
other bad results. This operation should be the subject of very grave consideration. 
He refused to take the opinion of surgeons who only followed up their cases to the 
time of their discharge from hospital. 

Tuberculous glands might press upon the ureter and cause trouble. 

He did not agree with Dr. Cockayne that hypospadias was always easily seen. It 
was not often looked for, and might be concealed in an apparently normal meatus, 
necessitating opening up the meatus in order that it might be rendered visible. 

As to the uses of the cystoscope: he agreed with Mr. Eric Lloyd as to its 
advisability, but he would have done so had he made the same remark fifteen years 
ago. Division of the meatus for narrowing, and introduction of the cystoscope was, 
in his opinion, always followed by recurrence of the narrowing. 

As to the drug treatment, he had great faith in boric acid and in the use of 
strychnine, which had a direct effect upon the muscle of the bladder wall, enabling it 
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to get rid of the pus which otherwise remained in the bladder. Gomenol oil, 1 in 20 
sterilized olive oil, was a useful instillation in cases of chronic cystitis. He considered 
that much stronger solutions of silver nitrate than had been mentioned by 
Mr. Everidge might be used on any part of the urinary tract, provided one were 
prepared to wash it away directly it had been applied. 


Mr. H. P. Wrinspury WHITE 


said it was important to recognize that in many cases of chronic renal infection the 
chronicity was merely a manifestation of a pathological condition in the urinary 
tract, which preceded and induced the onset of infection. No treatment could 
therefore be properly advised until a thorough investigation had been carried out. 

One was constantly coming across cases of so-called chronic Bacillus coli pyelitis 
which had not been subjected to a complete investigation, but which nevertheless had 
had prolonged courses of medical treatment without benefit. In most of such cases 
a predisposing cause of the infection would be found if a proper search was made. 

During the past year he (the speaker) had had two such cases in young children. 
In the first, the patient was a girl, aged 4$ years, suffering from dysuria and 
incontinence of urine. Her doctor stated that following an attack of influenza, one 
month previously, the urine had become turbid with pus, ushering in dysuria and 
incontinence, and that the pyuria and other symptoms were still present. 

At the onset the child had complained of some pain in the left side of the back, 
but this soon passed. The doctor had tried the usual remedies for urinary infections 
in children without effect, and the patient was becoming worse. 

When first seen the patient was pale and of a toxic appearance. The urine 
contained a good deal of pus, and a variety of organisms, amongst which coliform 
bacilli predominated. The child was perfectly easy to examine in the consulting 
room, and very slight tenderness on deep pressure was noted in the left renal region 
posteriorly, but this was not enough to make the child ery, or to warrant the certainty 
that the pyuria had its origin in the left kidney. Cystoscopy was carried out a few 
days later, under considerable difficulty owing to the gross state of infection of the 
bladder, but pus could be seen entering the bladder after pressure was applied to the 
left renal region. Pressure over the right kidney failed to elicit a corresponding result. 

He (the speaker) had then cut down on the left kidney, which he had removed 
with the whole length of its ureter. As the illustration showed (fig. 1), both kidney 
and ureter were considerably dilated, the ureter was in duplicate, and one of its 
members was definitely strictured at its junction with the bladder. Its fellow did not 
show this peculiarity, but no doubt was constricted in the bladder wall as the bladder 
itself was not dilated. 

The patient made a good recovery, the incontinence and dysuria completely 
disappeared, and within several weeks of the operation the urine was entirely free 
from pathological elements and had remained so up to the time of the last examination, 
nine months after the operation. 

The other case was that of a boy, aged 24 years, brought to the East London 
Hospital for Children by his mother, who complained that the child had passed blood 
in his urine on several occasions during the previous two months. She also noted 
that this was done with no apparent discomfort. 

There was no hematuria on that occasion, and several subsequent bleedings 
occurred without an opportunity of verifying the source of the blood. X-ray 
examination and cystoscopy up to this time gave no clue as to the origin of the trouble. 

The urine during this period contained constantly a small amount of pus and 
coliform bacilli, with staphylocovci and streptococci from time to time. Eventually 
cystoscopy showed blood coming from the left ureteric orifice. 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 519 


Sections of Study of Disease in Children, Therapeutics and Urology 17 




















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


Winsbury White: Treatment of Pyuria in Children 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 521 


Sections of Study of Disease in Children, Therapeutics and Urology 19 


























SOCTETY OF MEDICINE 





PROCEEDINGS 





OF 





THE 





ROYAL 





White—Cameron: T'reatment of Pyuria in Children 


He (Mr. Winsbury-White) carried out pyelography on the left side, when the 
state of affairs seen in the illustrations was revealed. (Figs. 2 and 3.) 

In fig. 2 megalo-ureter and hydronephrosis were shown. 

As was his custom in cases of bilateral pyelography, he waited a fortnight 
and then repeated the pyelogram on the opposite side, which proved to be normal. 
He subsequently removed the left kidney and the whole of its ureter down to the 
bladder. In removing the specimen he was careful to preserve a well-marked 
stricture of the lower end of the ureter, which was situated in the bladder wall and 
required to be dissected out. This was well seen in the illustration (fig. 3). 

An additional point of interest was that there was a second stricture in the 
vicinity of the uretero-pelvic junction, with some stones in the dilated ureter, and a 
single calculus in the lower renal calyx. 

The child made a good recovery, and the urine was perfectly free from p: athological 
elements before the patient was discharged from hospital. 

There were several features of common interest in these cases. 

First, they both exemplified the way in which pre-existing disease induced 
infection. Secondly, they illustrated the contention that the true cause could often 
only be discovered as a result of a special examination ; further, they emphasized the 
necessity for thorough investigation of all cases of chronic infection in children. 
Finally, it was satisfactory to note the absolute cure which had followed nephrectomy 
in these cases. 

Dr. H. C. CAMERON 


said that in practice among children cases such as had been discussed to-night by their 
surgical colleagues, which required most careful investigation as to their cause before 
there was reasonable hope or possibility of carrying out successful treatment, did 
from time to time present themselves. Nevertheless, in the practice of a children’s 
physician such cases were rare. Sometimes, more than once a day, one saw cases ol 
chronic pyuria due to what was called “ pyelitis in young infants and children,” the 
clinical description of which they owed to the late Dr. John Thomson, of Edinburgh. 
These presented very definite and characteristic symptoms—an acute onset with 
high temperature, intoxication, rigors and convulsions, and in general nothing to 
suggest the involvement of kidney or bladder at all. It was important to recognize 
that the clinical course in these cases was something very different from what miglit 
be termed the laboratory course. Often the illness lasted only three or four weeks, 
and yet three, six, even twelve months might pass before the laboratory reports 
stated that the urine was normal. It followed that there must be a large number 
of cases with pus and Bacillus coli communis in the urine which were detected 
accidentally during a routine examination. A statement was required showing the 
percentage of cases of pyuria in the ordinary infant population. It was astonishing 
how frequently one found pyuria in a routine examination. The finding of pus and 
Bacillus coli communis in the urine did not always furnish a clue to the nature of a 
feverish illness in a young child. Sometimes in cases of meningitis, of tuberculosis 
or of poliomyelitis, one was misled by discovering such findings in the urine. In the 
kind of case of which he was thinking, the amount of pus present was hardly ever as 
great as that mentioned in the descriptions of cases of surgical interest, nor, as a rule, 
were those symptoms referred to the urinary tract. When the urine was held up 
to the light only a little opalescent discoloration was seen, and it required careful 
centrifugalization to enable one to detect the increased number of cells in the urine. 

The name “ pyelitis”’ implied more than the post-mortem information warranted. 
He (Dr. Cameron) had never seen inflammation of the pelvis of the kidney in one of 
these children. In the patients who had died there had been found a very definite 
pyelonephritis with multiple abscesses. It was not known that there was definite 
infection localized to the pelvis of the kidney in these children. 
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Mr. O. L. ADDISON 


said that, from a surgical point of view, he had been interested for many years in 
cases of pyuria in children, but, like Mr. Lloyd, he had been handicapped by lack 
of material, and also by the size of the instruments available. He had hoped, 
at this meeting, to have learned something from genito-urinary surgeons about the 
treatment of those cases of obstruction of the urethra in boys which led to retention 
and overflow. 

At the present time he had two such cases under his charge, and he had read up 
the paper by Professor Young, of the Johns Hopkins Hospital, U.S.A., in which a 
considerable series of these cases of obstruction in the prostatic urethra in small 
children was described. He believed that Professor Young had operated on seven in 
infants and in children in the first year or two of life, and in all he did it by 
the suprapubic route, opened the bladder, and found a dilated prostatic urethra into 
which he could easily introduce his finger. His (the speaker’s) own attempt to do 
this had been unsuccessful. He was unable to see what he was doing, even with 
the best illumination and the most careful technique. He succeeded in dilating the 
prostatic urethra to some extent, with great benefit to the child, whose health 
improved enormously, though he (the speaker) did not think there was a cure at 
present. 

A few weeks ago he bad hada similar case, ina boy aged 6 years. He had thought 
of trying to get a view of the prostatic urethra via the perineum, but the parts were 
too small for that. He then performed symphysiotomy, but that did not help him. 
He stripped down the bladder and prostatic urethra from behind the symphysis, 
and opened the prostatic urethra on the anterior surface, and, with care, and 
under very good illumination with a head-lamp, he was able to get a perfect view 
of the prostatic urethra, although he could not see any obstruction in the form of 
au valve. He found a very large verumontanum, which was acutely inflamed, and 
he destroyed it with the cautery. The verumontanum, however, was not large 
enough to have caused the obstruction, except retlexly. With the experience of this 
case to guide him, he would deal in the same way with his next case of the kind and 
he would perhaps be able to find the cause of the obstruction and remove it. 
Professor Young, in the article already referred to, described three types of valve 
in the prostatic urethra, two of them in connexion with the verumontanum. 
Although on looking into the bladder in these cases one saw hypertrophy and 
sacculation, with all forms of urethral obstruction, he did not think obstruction was 
necessarily present in all cases, as he had seen the same condition in girls, and in 
them there was no obstruction to be seen in the urethra. 

In the other type of case alluded to in the discussion, due to various forms of 
congenitally dilated ureter and kidney, he did not think there was any prospect 
of improvement by treatment, though the kidneys and ureters could be washed out. 
He did not know the cause of the condition ; there must be some failure of the 
neuro-muscular mechanism. 

Mr. Everidge thought that the majority of cases of hydro-nephrosis began with 
an inflammatory condition of the upper end of the ureter. He (the speaker) differed 
absolutely from that opinion. Among all his cases of hydronephrosis in children— 
both those due to strictures at the uretero-pelvic junction and those due to aberrant 
vessels—he had not yet met one which was infected. If the origin had been 
infective (i.e., inflammatory) there would have been a pyelo-nephrusis rather than 
a hydronephrosis. 

With regard to tuberculosis of the kidney, that was very rare in children under 
12 years of age. He had had twelve cases of it during the last six years. One point 
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which had impressed him was the symptomatology of severe tuberculous cystitis. 
He was not alluding to cases in which there had been rupture into the bladder of 
tuberculous foci from disease of the pelvis. Although in most of his cases the 
bladder had been acutely inflamed and badly ulcerated, pain had been strikingly 
absent. In some there had been alittle and in some considerable pain on micturition, 
but he had been impressed by the absence of pain in acutely inflamed, ulcerated 
conditions. He had that day looked up the case of a boy aged 8 years who had 
not complained of frequency of micturition to any extent, i.e., he did not have to 
urinate more than every three or four hours. Another feature was that hematuria 
was the chief complaint, not the ordinary symptoms of cystitis. 

The treatment of the cases of retention ,and overflow in boys had not been 
considered until the last few years, because, though it had been recognized that the 
cases were similar to cases of clinical overflow from urethral obstruction in adults, 
the difficulties of instrumentation and of dealing with the trouble had led to its 
neglect. Now, however, that attention had been directed to it, probably a considerable 
proportion of the cases would be seen and dealt with. This year he had had three 
cases of the kind. 


Dr. DONALD PATERSON 


said he was sorry that Dr. Lepper had not carried her work on so as to embrace the 
effects of the new drug, hexyl resorcinol, with which he had been favourably 
impressed. If one took a small child having such a condition as that under discussion, 
with a blood-urea of 200 mgm. per cent., rendering him a poor subject for operation 
as he was too ill to stand an anesthetic and have a cystoscope passed and treated him 
with hexyl resorcinol, though the pus might not clear up, and though the infection 
remained, the drug was very effective as judged by the child's progressive increase in 
weight. For this purpose he (the speaker) considered hexyl resorcinol the most 
efficient drug now available as a urinary antiseptic. One of its drawbacks for infants 
and children had been that it was put up in olive oil, and dispensed in the strength 
of a grain to a drachm of oil, so that giving 3 or 4 gr. meant taking a good deal of 
oil. It could, however, now be obtained in a more concentrated form, namely, 8 gr. 
to a drachm, and did not cause biliousness, such as was likely to occur when it was 
used in the other strength. 


Dr. D. W. WINNICcCOoTT 


said that two points might be added to what had already been said. (1) That certain 
cases of acute urinary tract infection with pyuria tended to recover spontaneously, 
the disease running an acute course with, apparently, the establishment of immunity. 
(2) That in the management of recurring pyuria or chronic pyuria the general 
treatment must be remembered. 

The first point could be illustrated by the following case :— 

A male infant, aged 9 months, was feverish, and his urine was found to contain much 
pus and a great number of Bacillus coli. The parent did not attend after the diagnosis 
had been made, and when the course of the untreated disease was ascertained it was found 
that in a few days the fever had subsided and that the infant had become quite well. An 
examination of the urine now showed no abnormality. Such an observation was a fairly 
common one. . 


The second point was well illustrated by another case :— 


A girl, aged 7 years when first seen, was under observation for two years at the 
Paddington Green Children’s Hospital. During this time she had very frequent attacks of 
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pyuria, for which she was many times admitted to the ward. Investigation failed to reveal 
the cause. During the attacks the fever was high, and between the attacks the urine often 
contained pus for months. The general health was poor. 

The girl’s condition remained stationary until it became possible for the family to leave 
the slum area and to live on the L.C.C. housing estate at Roehampton. It is a year since 
the family moved, and the child has not had a day’s illness since that date. 


Whatever may have been the undiscovered cause of the chronic pyuria with acute 
exacerbations in this second ease, it would have been wrong to have ignored the 
importance of general treatment. 


Mr. FRANK KIDD 


said that a point to which only one speaker had alluded was a proposition which he(Mr. 
Kidd) had brought forward in 1911 at the General Medical Congress. He had taken 
notes of a series of cases of acute pyelitis occurring at the London Hospital, treated 
merely by alkalies and hexamine, and had remarked that in at least 60 per cent. of 
these the patients had soon recovered without further treatment. This point should 
not be overlooked in attempting to judge the effect of any treatment for pyelitis. 
He had expressed the ovinion in 1911 that the cures claimed for vaccine treatment 
were not in higher percentage than those produced simply by drugs, and he had 
suggested that vaccine treatment had little curative action. 

He had found in eases of simple pyelitis in children that if the nurse or the 
mother were examined, it was not uncommon to find that she was also suffering from 
chronic pyelitis. The pyelitis in the child, which had previously proved resistant, 
might rapidly clear up if the nurse or the mother were cured, or if a new nurse were 
substituted. 

He had noticed in a number of cases that if an opaque medium was injected into 
the bladder and the child then placed with the head down and the feet up, the 
opaque medium would often run back into one or both kidneys. Pyelograms might 
be obtained of dilated ureters and dilated kidneys without the need for passing 
ureteric catheters. He had taken advantage of this fact in treating such cases. 
If 4 oz. of 1 in 5,000 aeri-flavine solution were injected into the bladder by means of 
a catheter, every day for a week, and the child was then placed with the head down 
for half an hour, the antiseptic solution would run up into the kidney or kidneys and 
would often cause the pyuria to disappear ; in this way the necessity for renal lavage 
was obviated. If, on the other hand, the ureters were competent, he had obtained 
as good results by washing out the kidneys in children, as by renal lavage in adults, 
which he employed extensively. With the modern children’s cystoscopes it was not 
difficult to pass ureteric catheters either in male or female children, and he had not 
usually found a general anesthetic necessary. Children appeared to tolerate 
cystoscopy under local borocain anesthesia if it was carried out with gentleness and 
| the confidence of the child had been gained. 

He did not suggest cystoscopy in the case of children suffering from acute 
pyelitis. Drug treatment should then be employed, and would result in cure in a 
large number of cases; but he was strongly of opinion that in cases in which 
pyelitis beeame chronic, no time should be lost in carrying out a complete investiga- 
tion of the urinary tract, including X-ray examination, cystoscopy and pyelography 
of each kidney. By this means in a number of the cases a definite mechanical cause 
would be found to account for the chronicity of the infection, and in those cases 
where no such cause could be found renal lavage should always be tried. 
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Mr. G. E. WavuGu (Chairman) 


said that, except for reference to some new work on the pharmacological side, 
nothing had been said that evening that could not have been said twenty years ago. 
He thought this was because the subject was treated in watertight compartments. 
There should be combined team-work by a physician, a biochemist, a bacteriologist 
und a surgeon. Apart from the purely surgical conditions, there was a large group of 
idiopathic cases of infection, and little had been said about the bearing of disorders 
of the gastro-intestinal tract on these cases. Another important point to be ascer- 
tuined was whether the condition was unilateral or bilateral. Various forms of 
medication had been eulogized, but they had also heard that 60 per cent. of the 
cases recovered without treatment. He would like to know what was the 
standard of cure; there should be a universal standard. Bacteria were still 
present after the administration of hexamine, because it had been shown that 
formaldehyde linked up with albuminoid bodies and lost its bactericidal action. 
The prevalence of the pinhole meatus was an important factor; when this was 
present there might be an associated unilateral or bilateral stenosis of the ureter. 
It should not be forgotten that a calculus in the bladder has frequently damaged the 
ureter in passing through it. Every case of infection of the urinary tract should be 
worked at by a team of four, and if this were always done we might hope to see 
better results than we had obtained at present. 
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DISCUSSION ON THE ACTION OF SYNTHALIN. 
Dr. H. H. DALe. 


THE fact that poisoning by guanidine is accompanied by a hypoglycemia 
suggested to Frank, of Breslau, that it might be worth while to search among 
guanidine derivatives for a substance which could act as a substitute for insulin. 
To have any practical value for this purpose the substance would obviously need to 
have a more potent action in lowering the blood-sugar, in proportion to its general 
toxic action, than guanidine itself possessed. The first derivative to be tried was, not 
unnaturally, agmatine, the base produced by decarboxylating the normally occurring 
diamino-acid arginine. Agmatine, or guanidyl-butylamine 


NH, 
mi > cCH—NH—CH,—CH,—CH,—CH,—NH, 


Agmatine 


was found to have some power of lowering the blood-sugar and a smaller toxicity 
than guanidine itself. The relation became more favourable as the carbon chain was 
lengthened, and ultimately a compound was obtained which appeared to Frank, 
Nothmann and Wagner to be sufficiently promising to warrant an extended clinical 
trial; and to this the name “ synthalin"’ was given by its manufacturers. The 
formula was not divulged for some time, but it was ultimately made known that 
synthalin consisted of a long, straight, aliphatic chain of ten links, with a guanidine 
group attached to each end, so that it could be chemically described as decamethylene- 
diguanidine. 


NH, _NH 
> CH—NH.CH,.(CH,) ..CH,—NH—CH = 
NH, NH,. 
Synthalin., 


The synthalin issued for therapeutic use was apparently the dihydrochloride of 
this base, made into tablets with some binding material. According to the experi- 
ments of Frank and his colleagues, synthalin lowered the blood-sugar of the dog 
made diabetic by operation, reducing it to or below the normal level. In the normal 
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animal it could produce a pronounced hypoglycemia, with characteristic convulsions, 
relieved by the injection of glucose. In this cardinal feature, therefore, its action, 
at least superficially, resembled that of insulin. It differed, however, in important 
details. The action of insulin begins almost immediately, whereas that of synthalin 
usually begins to be manifest only after a delay of some hours. On the other hand, 
synthalin had the practical advantage that its action could be produced with 
administration by the mouth; it is only by this method, indeed, that it has been 
tried in practical medicine. 

A substance promising such conyenience of administration, as compared with the 
tiresome injections required by the insulin treatment, was sure of a ready trial. It 
may be taken as a general rule, to which of course there may be exceptions, that a 
new remedy which is going to establish itself as a permanent and valuable addition 
to therapeutic methods finds a substantial unanimity of approval fairly early in its 
career. There may be difficulties and complications attending its use in the early 
stages, but the advantages soon become so obvious that much ingenuity is directed 
to eliminating the drawbacks, so that general acceptance is not long delayed. In 
recent medical history we may take salvarsan and insulin as examples. There is 
another class of remedies in which the history takes a different course. Enthusiasm 
engendered by a limited number of early and optimistic reports soon shows a tendency 
to decline, as the opportunity of trial spreads to a wider constituency. Experience 
seems to find new limitations and drawbacks to their usefulness rather than better 
methods of applying them. In course of time such remedies are superseded, and 
retain only a historical interest as stages on the way to something better; or, if 
they find a more permanent use, it is in a more restricted field than first impressions 
had suggested. To this latter class I am inclined to think that synthalin belongs. 
I may not interpret the signs correctly, and those who follow me are far better able 
than I to judge the probability of its permanent value. 

From my point of view, as an experimental physiologist, the interest of synthalin 
has lain in a different direction. Whether it should achieve a permanent place in 
therapeutics, or fall into gradual disuse, a substance having an action so suggestively 
similar to that of insulin in some of its features, could not fail to have interest, as 
possibly giving a clue to some part of the unknown structure of insulin itself. From 
this point of view, the matter of chief importance was to discover whether the 
hypoglyczemia, which synthalin could certainly produce, was the result of an action 
fundamentally similar to that of insulin, and differing from it chiefly in its intensity 
and its time relations; or whether, on the other hand, the resemblance was only 
superficial, the hypoglycemia being produced by an action of a fundamentally 
different type. In the latter event, whatever the practical value of synthalin in 
symptomatic treatment, it could throw but little light on the central problem of the 
nature of insulin. 

Accordingly the workers in my laboratory, in particular my colleague, Mr. Marks, 
and Dr. Richard Bodo, a visiting Hungarian pharmacologist, have carried out a 
number of experiments during the past year on the details of the action of synthalin, 
in comparison with those already known to us of the action of insulin. They repeated, 
in the first instance, the observations on its effects when administered to normal 
rabbits, and studied in detail the course of the reaction. Very large doses, in 
comparison with those used in therapeutics, had to be giyen to produce any definite 
effect at all. Even then the result was somewhat uncertain. The effect during the 
first hour or two was usually a rise in the blood-sugar percentage. Later it usually 
began to fall fairly rapidly, and after from four to six hours, according to the dose 
administered, a definite hypoglycemia had appeared which, unless relieved, produced 
the characteristic convulsions. The extent of the initial rise of the blood-sugar 
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varied much, probably in accordance with the original glycogen load of the rabbit’s 
liver. Two points were of great significance. The first was that, if the animal was 
killed when hypoglycemia had appeared, and the liver was analysed, it was found to 
have lost practically all its glycogen, only minimal traces being detectable. A similar 
observation has recently been published by Staub. A second point was that when 
this hypoglyczemia had been produced, no relief of it, or even a lasting restoration of 
a normal or high blood-sugar, would save the life of the animal. In other words, 
the dose necessary to produce hypoglycemia in the rabbit was a generally toxic 
dose and its effects were not, as in the case of insulin, limited to a specific effect on the 
blood-sugar. The third and highly significant point was that, even before a definite 
hypoglycemia had set in, adrenalin, in doses which would normally produce a large 
and prolonged rise of blood-sugar, failed to have any such effect. 

The impression produced on us by these observations was that while synthalin 
in sufficiently high doses would certainly produce a great, though delayed, fall of the 
blood-sugar, these doses had to be large enough to produce a serious impairment of 
the function of the liver. It lost all its glycogen, and since the blood-sugar fell at 
the same time, it seemed probable that its normal power of forming carbohydate 
from other substances was severely depressed. Further, it either lost the power of 
responding to adrenalin by accelerated conversion of its glycogen into glucose, or 
its glycogen was so early exhausted that adrenalin had no scope for such action. 
The one feature of the action, as thus displayed, which could be regarded as having 
a true and fundamental resemblance to that of insulin, and not merely a superficial 
one, was the depression of new carbohydrate formation, which the experiments of 
Laufberger, and more recently those of my colleagues and myself, have shown to be 
one of the two main effects of insulin. Whereas in the case of insulin, however, 
such an effect, if we are correct in postulating its occurrence, is a temporary and 
physiological one, in the case of synthalin we had no evidence to warrant us in 
assuming that it was other than a more permanent and toxic impairment of liver 
function. 

In favour of such a view is the observation recorded by Staub, that the livers of 
rabbits thus treated with synthalin show definite signs of degenerative changes. 
We might consider, further, as indications in the same direction, the clinically 
recorded fact that the synthalin treatment may be unsuitable and even dangerous to 
patients whose livers are already unhealthy ; and perhaps, also, the fact that the 
means most widely advocated for counteracting the anorexia and nausea which 
the synthalin treatment is liable to produce, especially in certain patients, is the 
simultaneous administration of the salt of a bile acid—sodium dehydrocholeic acid, 
commercially known as “ decholin.”” 

The fact that synthalin, in doses sufficiently large to produce a definite fall of 
blood-sugar in the normal rabbit, appeared thus permanently to injure the cells 
of the liver, could not of course be taken to exclude the possibility that smaller, 
therapeutic doses, administered to a patient who could tolerate the treatment, might 
produce a depression of the new formation of glucose in the liver by a milder degree 
of this action, involving no permanent impairment. Such an action would not be 
easy to differentiate from one aspect of the action of insulin. It would then remain 
for further experiment to decide whether this action on the liver represented the 
whole of the action of synthalin, as seen either in its therapeutic application, or in 
laboratory experiments with large doses; or whether, on the other hand, synthalin 
also reproduced to any degree the other and at least equally important side of the 
act‘on of insulin, in which it facilitates the removal from the circulating blood 
of carbohydrate already present as glucose, by causing it to be taken up by the 
tissues, especially the muscle, and there deposited in the form of glycogen. 








530 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


24, Dale: Discussion on the Action of Synthalin 


The next series of experiments by Bodo and Marks were directed to the decision 
of this question. The observations were not easy. When the percentage of glucose 
in the blood of the artificially perfused organ, or of the eviscerated spinal preparation, 
is kept at a relatively steady level by infusion of glucose at a constant rate, the 
addition of insulin causes an acceleration so immediate, so large, and so abrupt, in 
the rate at which glucose disappears from the blood, that the effect is easily detected. 
In the case of synthalin, however, the effect even of large doses is at best weak, 
delayed and gradual in onset, and liable to be obscured by toxic effects on the heart 
and the blood-vessels, rendering the circulation imperfect, so that much greater 
precautions are required to exclude other causes of change before any result can be 
accepted as significant. The results obtained by my colleagues, when all the 
necessary precautions had been taken, seem to me, as to them, to point definitely to 
the production by large doses of synthalin of an increase in the rate at which glucose 
disappears from the blood circulating through the voluntary muscles. So far its 
effect in this direction also, though differing in its intensity and its time relations, 
appears to resemble that of insulin. A closer scrutiny, however, directed to discovery 
of the extra sugar thus disappearing under synthalin, has failed to substantiate this 
appearance of similarity. The proportion of glycogen in the muscles, which exhibits 
such a pronounced increase under the action of insulin and remains so remarkably 
steady under the conditions of these experiments when no insulin is given, has always 
shown a significant decline when synthalin is given in doses adequate definitely to 
increase the rate at which glucose leaves the blood. So far from the change in the 
muscle glycogen accounting for the glucose lost, it merely provides an additional loss 
also needing explanation. The second most obvious possibility was that the glucose 
had been oxidized. Here again, however, oxygen consumption by the preparation 
falls, under the action of synthalin, to as little as one-half of its previous rate. 
Before we conclude that synthalin really causes glucose to disappear into some 
“‘ unknown complex,” the possibility has still to be examined that it may be neither 
synthetized nor oxidized, but simply cloven to lactic acid. A pronounced rise in the 
respiratory quotient has already been observed by Bodo and Marks, such as would 
be compatible with such a fate of the glucose, and arrangements are now being 
made for putting this possibility directly to the test in the immediate future. 

As regards this action on preformed glucose we have, therefore, again an indi- 
cation of an effect having a resemblance to that of insulin, but falling short of 
identity when examined in detail. In this case again, however, the possibility is 
not excluded that the proportionately smaller doses, which are effective on the 
diabetic patient, may have an effect more closely similar to that of insulin. If 
lactic acid is, indeed, the substance immediately produced from the disappearing 
glucose, it may in turn be built up into glycogen, and the lack of this final stage of 
the synthesis, under the conditions of the laboratory experiment, may be due to the 
necessity of employing doses so large, in order to demonstrate the effect with 
certainty in a limited time, that a secondary toxic action on the tissues and the 
cardiovascular mechanism cuts short the transformation at the intermediate stage. 
In favour of such a view may be mentioned the fact that Arndt, Miiller and 
Schemann, in a quite recent paper, state that synthalin, in doses too small to affect 
the blood-sugar definitely, causes glycogen to appear in the liver of the fasting 
rabbit. 

Looking at the experimental data in this manner, one would expect to find that 
synthalin had a limited power of ameliorating the symptoms of the diabetic con- 
dition, but that the margin between the therapeutic and the toxic dose would be a 
relatively narrow one, and that in some patients the two would overlap. Its low 
solubility in water might be expected to make its action slow and cumulative. A! 
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best we should expect it to act as a partial substitute for insulin in a proportion of 
cases, and in others to be relatively useless and badly tolerated. The prophetic 
form which I have given to this statement is, of course, a mere rhetorical device. 
The expectation thus set forth has been realized in the clinical records, if I have 
rightly read them, in advance of the experimental data. I am merely concerned to 
show that the practical result is compatible with those of the experimental analysis, 
so far as this has proceeded. 


Dr. GEORGE GRAHAM. 


Dr. Dale has described the experiments which have been made on animals in 
order to discover the action of synthalin, and has shown that it does not act in the 
same way as insulin. The reports about its value in clinical medicine have varied 
greatly. The original paper by Frank, Nothmann and Wagner [1], showed that it 
produced good effects, both as to the sugar and as to the ketosis, but had no effects in 
cases of coma; the early workers in Germany all reported good results. Jansen and 
Baur [2|, however, working in Munich, obtained poor results, and showed,that the 
respiratory quotient was not raised. In America Joslin [3} has had some success, and 
thinks that synthalin may be useful in some cases. Rabinowitch [4], in Montreal, 
agrees with this opinion. In this country the reports have differed greatly. 
Lawrence [5] had no success, but Leyton [5] and McLean [5] both had some success. 

My task this evening is, therefore, to consider whether synthalin has any action 
on the glycemia and glycosuria of patients, whether it produces any evil effects, 
and whether it has any place in therapeutics. 

We have not used it in many cases, because we did not feel justified in trying it 
on patients who were doing very well with insulin, as this would have interfered 
with their work. The great majority do not want to make any change until we can 
say definitely that synthalin will help them. 

All the patients were in hospital and were kept in bed while the observations 
were being made. The diet was kept constant, and the sisters and nurses were 
accustomed to look after diabetic patients. 


Case I.—The first patient tested was a young man whose disease had begun only four 
weeks before admission. The disease was fairly mild as, on a diet of carbohydrate 120 grm., 
protein 81 grm., and fat 130 grm., only 40 to 50 grm. of sugar were excreted, and the 
blood-sugar was always above 250 mgm. 

The treatment was begun with insulin, and when it had been increased to 20 + 20 units, 
the glycosuria was reduced to only 6 grm., though the blood-sugar at 10 a.m. was still 
220 mgm. The insulin was then omitted for two days, and the glycosuria increased to 
24 grm. Synthalin was then given in the manner prescribed by Professor Frank : 20 + 20 mgm. 
for three days, and then a day’s rest before starting the next course of three days. The 
glycosuria decreased to 6 grm. on the third day, and on the “ rest ’’ day only a faint trace of 
sugar could be detected and there was none for nine hours of the day. In the next period, 
25 + 25 mgm. were given for two days, and then 25 mgm. once. During this course the 
yeosuria was not so well controlled, as 10 grm. a day were excreted, but on the day of the 
ird course it was reduced to a mere trace for three days. The synthalin was then omitted 

three days, and the sugar output rose to 45 grm., but was decreased to a faint trace after 
hree days of synthalin. As the patient was getting anxious to return to work, the observations 
ere stopped ; the carbohydrate was restricted and control easily maintained with a normal 
lood-sugar on a diet of 50 grm. carbohydrate with 18 + 18 units of insulin. Although the 

ine sugar was much decreased, the blood-sugar at 10 a.m. did not fall below 180 mgm. The 
etlect of the insulin as compared with synthalin and “no drug’’ was shown very clearly. The 
ual effect of insulin was obtained. With synthalin the blood-sugar was 220 mgm. at 10 a.m., 
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and, in spite of meals, fell to 170 mgm. at 3.80 p.m. Three days later after no therapy, the 
blood-sugar at 10 a.m. was 260 mgm., and, as the effect of the meals, had risen to 360 mgm. 
at 12.30 p.m., and was still at 260 mgm. at 3.30 p.m. 


I have to thank Dr. Harrison for the blood-sugar estimations in this case. 


Case II.—A second patient who had a very mild diabetes was excreting 10 grm. sugar on 
a diet of 100 grm. carbohydrate, and the blood-sugar was usually about 200 mgm. After two 
courses of synthalin no sugar was excreted in the urine. The next day a sugar tolerance test 
with 50 grm. dextrose was performed and compared with the previous one. Although the 
curve was still abnormal, it showed a considerable improvement on the previous curve, and no 
sugar was excreted, whereas 6-4 grm. had previously been excreted. 


The observations on these two patients convinced us that synthalin had a definite 
action on the sugar of the blood and urine. We realized, however, that the way in 
which it had been used in the first case gave little chance of attaining the ideal of 
a normal blood-sugar and no glycosuria. 

In the next series of patients we restored the blood-sugar to normal with the 
necessary amount of insulin, and then attempted to substitute some of the insulin by 
synthalin. 


Case III.—A man, aged 53. The blood-sugar was reduced to normal on a diet of 35 grm. 
of carbohydrate by means of 25 + 25 units of insulin. The synthalin, 25 + 25 mgm. in 
three-day courses, was then given. Many blood-sugar determinations were made and the 
insulin was gradually reduced to 10 + 8 units, a saving of 30 units, and the blood-sugar 
remained normal. The carbohydrate has been increased to 55 grm., and he has now taken 
synthalin for six months with no ill effects. Im November the synthalin was omitted for 
seven days, and the blood-sugar was normal on the third day, but had risen to 220 mgm. on 
the seventh day, and seven days later, after two courses of synthalin, it had fallen to 80 mgm. 
The man feels well, and has gained 14 lb. in weight. Although 30 units of insulin have been 
replaced by synthalin, it has not been possible to dispense with an injection of insulin. 

Case IV.—A woman, who on a diet of 32 grm. carbohydrate required 15 units of insulin, 
and the blood-sugar in the day varied from 100 to 200 mgm. In this case it has been possible 
to dispense with the insulin altogether, and she has had synthalin for the last six months. 
The blood-sugar varies from 100 to 170 mgm. at 10.30 a.m. She feels well, but the weight 
has not increased. 


The results in these two patients are fair, but the subsequent ones are not 
so satisfactory. 


Case V.—A woman, aged 32, needed 35 + 30 units to keep the blood-sugar normal on 
a diet of 65 grm. carbohydrate. Synthalin 25 + 25 in the usual way enabled the insulin to be 
reduced to one dose of 20 units, a saving of 45 units, and of one injection daily. After the 
seventh course she developed nausea and anorexia, and asked to be given insulin again. 


The toxic manifestations of synthalin are a very serious drawback, although they 
do not often amount to more than nausea and vomiting with an associated anorexia. 
Jaundice has been reported by Adler in two cases, one of which ended fatally. 
Adler [6] has introduced the use of decholin, which has enabled him to increase the 
dose of synthalin to 70 mgm. a day without causing any symptoms. We did not 
have any available for this patient, and since then the toxic symptoms have usually 
arisen after the patient has left hospital, and we have not yet tried its action. 


Case VI.—A boy, aged 16, who required 15 + 15 units of insulin to keep the blood-sugar 
normal on a diet containing 47 grm. carbohydrate. 25 mgm. synthalin were given, and the 
evening dose was gradually reduced. As the blood-sugar remained normal, the morning dose 
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of 15 units was gradually decreased. He went out of hospital with a normal blood-sugar, 
but immediately developed nausea. After a two days’ pause the synthalin was given for only 
two days at a time. He continued well with a normal blood-sugar until the twentieth course, 
when the blood-sugar, at 10.30 a.m., was 200 mgm. After the thirtieth course he developed 
severe nausea and vomiting. The synthalin was replaced by 15 + 12 units of insulin, and 
this has been increased to 20 + 20 units. The blood-sugar is still not lower than 200 mgm. 
During the ten weeks of the synthalin treatment he gained 2 lb., and in the next five weeks 
with insulin no less than 10 lb. Although the blood-sugar is not yet controlled, he looks 
much better and says that he does not want to have synthalin again. 

Case VII.—A woman, aged 60, who required 10 + 5 units of insulin on a diet of 41 grm. 
carbohydrate. Both doses of insulin were replaced by 25 mgm. synthalin. The blood-sugar 
remained normal, and she felt well until the thirtieth course, when she developed a severe 
urticaria. The blood-sugar was over 200 mgm. on this day. I do not think urticaria has 
been described so far, but as it was possible that it was caused by the synthalin, the drug was 
stopped. She now needs 10 + 5 units of insulin, and the blood-sugar is not quite stable yet. 

Case VIII.—A woman of 19, who is rather unreliable and has had many septic illnesses. 
Her insulin requirements have risen from 10 units in 1923 to 100 units. She was admitted 
because of a small abscess following an injection. The daily range of blood-sugar was normal 
with 50 + 45 + 5 unitsof insulin ona diet of carbohydrate 20 grm., protein 65 grm, and fat 
100 grm. After three courses of synthalin, the insulin was reduced to 30 + 25 + 5 units. The 
course was complicated by the healing of the abscess, but a saving of 40 units of insulin was 
effected. On another admission she required 40 + 25 + 5 units on a diet of 35 grm. carbo- 
hydrate. With synthalin the dose was decreased to 25 + 15 + 5, a saving of 25 units. 
\fter three weeks she developed nausea and vomiting, and the synthalin was stopped. 
Dr. Linder was away and the insulin was not increased, and she was very nearly in coma 
three days later. 


Thus, in these four cases, although synthalin saved some insulin, it had to be 
abandoned on account of toxic symptoms. 
In the next four cases it was almost a complete failure, and I will only refer to 


one. 


\ small girl, whose blood-sugar was most difficult to control, varied from hyperglycemia 
to hypoglycemia very easily. Ona diet of 30 grm. carbohydrate she excreted 12 grm. sugar 
in spite of 20 + 10 units of insulin, and the blood-sugar at 10 a.m. was 330 mgm. Synthalin 
10 + 10 mgm. was given for two days, and the insulin reduced to 10 + 10 units, and on the 
second day altered to 12 + 4 units. The sugar excreted was rather lower at 6 grm., and on 
the next day, when no synthalin was given, rose again to 17 grm. in spite of 8 + 10 + 4 
units. 15 + 15 mgm. synthalin were then given, and no insulin. On this day she excreted 
38 grm. sugar, and the next morning had severe nausea and vomiting. She looked very ill 
and had the deep abdominal breathing of incipient coma. Rothera’s test for aceto-acetic 
acid was very strongly positive. With insulin and sugar she recovered in the course of the 


day. On a subsequent occasion synthalin was tried again, but had no effect. 


Thus, in eight out of twelve cases there was a definite effect with synthalin, but 
in only two cases has the drug been continued for more than four months. In four 
there were acute symptoms ; in two it was abandoned for other reasons; and in 
four it was a failure. 

‘hese results are better than some which have been reported by other workers, 
but are nothing like so good as those originally reported by Frank. 

Che three questions I set myself to answer were :— 

|) Has synthalin any action on the glycemia and glycosuria? To this we 
must answer ~ yes,” but add that it works unevenly, sometimes causing a good 
result and sometimes none at all. It differs from insulin which, if given in a 
sufficient dose, only fails on very rare occasions. 











534 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 











28 Graham—Lawrence: Discussion on the Action of Synthalin 


(2) Has it any evil effects? Again, the answer is “yes,” as it causes toxic 
symptoms and there is no way of telling which patient is liable to have such 
symptoms. 

(3) Has it any place in the treatment of diabetes mellitus? This is a much 
more difficult question, and I will answer it in this way: for those patients who 
need insulin and are willing to have it synthalin has no value at present. To those 
who are unwilling to have more than one dose of insulin, although they really 
should have two doses, synthalin may help. To those who, mistakenly, as I think, 
will do anything to avoid insulin although they need it, synthalin may help and is 
worthy of a trial. It is at least better than any other mouth preparation, as it 
certainly has some definite action which the others have not. Under these 
circumstances I am prepared to recommend its trial, but only if the patient can be 
properly watched, and if the synthalin is stopped as soon as any toxic symptoms 
arise. 

In conclusion, I think that synthalin is a definite step in advance, and it is to be 
hoped that other preparations may be discovered which are free from its toxic 
properties. 
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Dr. R. D. LAWRENCE. 


My initial experience with synthalin from January to April of this year (1927) 
was as discouraging as could well be. In two mild cases of diabetes, synthalin had 
its usual effect in reducing the glycosuria and the blood-sugars to a slight extent. 
The glycosuria was reduced by 10 grm. in one case and by 30 grm. in the other, but the 
reduction in the second case was mostly produced by digestive disturbance, and the 
administration of synthalin had to be abandoned. With four severe and moderately 
severe cases I tried to substitute synthalin partially and entirely for moderate doses of 
insulin, but failed to produce any definite results. (I thought 15 units was spared 
in one case, but when the synthalin was withdrawn the reduced dose of insulin had 
the same effect. This case developed pain and tenderness over the liver, which 
subsided when the synthalin was discontinued.) I showed these results to Prof. 
Frank, who had no criticisms to offer of my method of using syntbalin, and admitted 
that these were common enough results in cases who were really dependent on 
insulin. He could only advise further trial. He told me that synthalin could 
seldom be continued indefinitely, but had to be remitted every six to eight weeks, so 
it seemed to me that the study was hardly worth pursuing any further. 

My next experience with synthalin, or at least guanidine compounds, has taken 
place quite unwittingly in connexion with glukhorment. Dr. Dale asked me to 
investigate the action of this new antidiabetic remedy introduced by Professor von 
Noorden, and the clinical results I have obtained in two cases support his chemical 
analysis that glukhorment is probably nothing but synthalin or a synthalin-like 
substance associated with a pancreatic digest. The first case shows the usual effect 
in that the glycosuria was reduced by some 10 grm. in a mild diabetic, and the second 
shows the best results I have so far obtained with guanidine compounds. The case 
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was severe, a girl of ten, who could tolerate three tablets of glukhorment or 10 mgm. 
of synthalin without digestive upset (see Table). This undoubtedly spared about 
10 to 15 units of insulin. Glukhorment produced a slight and transient albuminuria, 
and the toxic symptoms produced by glukhorment and synthalin were exactly similar. 
Neither drug had any effect on her weight or general clinical condition. 

To sum up my small but careful experience with synthalin, I should say that it 
presents many more disadvantages than advantages in the treatment of diabetes. 
The disadvantages are :— 

(1) Its frequent toxic action when given in efficacious doses and the probability 
that its action is always due to a mildly toxic effect. 

(2) The uncertainty of its action and the fact that it cannot spare much insulin 
in severe cases. 

(3) The fact that it cannot be taken continuously in effective doses, but must be 
remitted on account of its depressing effect, and at these times the insulin and diet 
must be readjusted, an impracticable procedure. 

(4) The fact that it does not increase weight and strength like insulin, and that 
it acts as a toxic inhibitor of catabolism rather than as a promoter of normal 
anabolism, like insulin. 

It might be of some value for patients who refuse insulin altogether, or who will 
submit to only one injection daily, and for cases who will not diet properly ; the 
latter might be benefited by the reduction of appetite that synthalin produces ! 

I do not think that synthalin has brought anything of practical importance into 
the routine treatment of diabetes, which still depends on diet and insulin, if necessary. 
Indeed, by introducing a third factor, of doubtful value, I fear it can only do harm in 
general use. 


CasE II.—SHOWING TREATMENT WITH GLUKHORMENT AND SYNTHALIN. 


Day of Glycosuria, Blood-sugar Glukhorment 

treatment grm. per diem mgm. per 100 c.c. tablets per diem Remarks 
Previous week . 25 i 282, 277 0 — 

Ist to 2nd 18 one -- 4 - 

3rd to 4th ; 2 wie 150 3 Vomited 

5th ne 1 = — 4 No vomiting 
6th to 10th 3 tol ond 190, 220 4 No vomiting 
lith to 15th 18 to 30 vas — 0 - 

16th to 17th 9 and2l ... 236, 234 4 — 

18th ia 0 sau 4 — Vomited 
19th Si 0 : - ae 3 ee Vomited 
20th to 28rd 5 to 2 = 227, 176 sisi 3 ia slight nausea 

~ynthalin, mgm. 
24th saa 6 ws - = 20 ons Depressed. 
Vomited 

25th te 0 ‘ gis 10 a - 
26th to 32nd 0 : 125, 71 ue 10 oss — 
33rd to 34th 0 ; . 0 “ — 
35th to 40th 5 to 12 223 0 - 
4lst to 44th 10 ae 190 : 0 es - 
45th to 46th 3 is —— , 10 baa No vomiting 
17th to 50th 0 it 131 - 10 * — 


Fasting blood-sugars italicized ; others 34 hrs. after 20 units insulin. 


Dr. P. J. CAMMIDGE 


sald that the results of experiments with synthalin upon animals which he and 
Mr. Howard had carried out agreed, in the main, with those described by Dr. Dale, 
although they had employed therapeutic doses of 1-5 to 2 mgm. per kilo. In fasting 
rabbits the maximum effect of such doses was not seen until from twenty to twenty- 
two hours had elapsed, and it had been found that the fali in the blood-sugar was 
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more pronounced, and occurred later, in animals with naturally low fasting blood- 
sugar than in those in which it was initially high. In Mr. Howard’s and his 
experience, white rats had proved to be more susceptible to the effects of synthalin 
than rabbits. These animals had been employed in an investigation of its effects 
upon the respiratory quotient. Therapeutic doses had been found to have no 
immediate effect, but after an interval of from twenty to twenty-four hours there was 
a distinct rise of from 5 to 10 per cent., although there was no increase of oxygen 
consumption. Clinically, the most striking feature of synthalin therapy had been 
the much more satisfactory results obtained in elderly people, in whom the glycosuria 
was commonly of the anapothectic or defective storage type, than in young people 


in whom achriatic glycosuria, with defective utilization of sugar, was the general 
rule. 
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Removal of Endothelioma of Ovary with Recurrence in the Vagina 
Thirteen Years Later and Near the Cervix Twenty-four 
Years Later. 


By W. G. BarnarD, L.R.C.P., M.R.C.S. 


THIS is the continuation of the case reported by Dr. Herbert R. Spencer, an 
account of which appears in the Proceedings (Sect. Obst. and Gyn.), xi, No. 8, p. 59. 
A summary of the history is as follows: M.D., a virgin, aged 42, was found to have a 
tumour in April, 1901; this was removed in May, 1903; thirteen years later, in 
January, 1917, a tumour the size of a pigeon’s egg was removed from the vagina, and 
at that time a tumour the size of a split pea could be just felt to the right of the os; 
in June, 1927, a tumour was removed from the region of the cervix. 

The first tumour (the specimen exhibited) is a more or less solid mass, measuring 
12 by 9 by 7 cm.; it contains a single cyst, from the walls of which there is a scanty 
growth of hair. In the solid part are numerous irregular areas of blood-stained 
mucoid degeneration. Apart from the fact that this tumour contains a cyst, its 
microscopic structure is identical with that of the tumours subsequently removed. 
They are all endotheliomata. There has been in recent years a reaction against the 
indiscriminate use of the diagnosis of endothelioma, and pathologists, in particular, 
regard with suspicion any tumour so labelled, unless it affords some positive evidence 
of its endothelial character. 

In the case of these tumours, their endothelial nature is shown by the formation 
of capillary and larger spaces. These spaces occur in otherwise solid masses of 
tumour cells, and are themselves lined by cells in all respects identical with those 
forming the solid masses. Many of the spaces are empty, others contain blood. 
There is in the three tumours a slight increase in their cellular content ; the greatest 
amount of fibrous tissue being found in the first and the least in the last. 

It is not possible to prove that the second and third tumours are secondary to 
the first, but I think that the similar microscopic structure, the fact that the third 
was palpable when the second was removed, and the slight increase in cellular nature 
of the tumours, all support this view. I suggest that the presence of the cyst, which 
has the characters of a dermoid, in the first tumour is accidental, and that the tumour 
is in reality a malignant endothelioma of very slow growth, the second and third 
tumours being metastases. 


Mr. H. J. MALKIN said: The clinical side of this case of endothelioma is of interest. The 
patient first came up to University College Hospital in 1902, aged 44, with a history of more 
or less continuous bleeding for thirteen months. She was considered to have a fibroid and 
was curetted. The bleeding returned after four months, and about five weeks later the 
abdomen was opened and the specimen shown—consisting of a tumour partly endothelioma 
and partly dermoid—was removed, together with the opposite ovary which contained a small 
cyst. The patient had no symptoms for fourteen years afterwards, but at the end of that 
time she came to hospital complaining of a lump protruding from the vulva, which she had 
noticed for six months. Local removal of the tumour, which was pedunculated and growing 
from the posterior vaginal wall, was performed. A small nodule—the size of a split pea— 
was felt at the cervix but was not removed. 

Ten years later the patient again came to hospital complaining of bleeding for one month. 
At this time she had a purple vascular tumour, about the size of a pigeon’s egg, growing from 
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the cervix; it was believed to be sarcomatous and radical removal was considered impossible ; 
local removal was performed and a dose of 10,000 mgm. hours of radium element applied. 
This was subsequently followed by three injections of 10 c.c., 12 c.c. and 14 ¢.c. of Liverpool 
lead. One other interesting feature of the case was that during the last six years the patient 
had had three attacks of painless apyrexial jaundice. She was jaundiced when last admitted ; 
the liver and spleen were just palpable, but no investigation threw any light on the cause of 
the jaundice. She wrote to say she was now very well and putting on weight and that the 
jaundice was disappearing. 


Recurrence of Leio-myo-sarcoma of the Uterus in the 
Cervical Stump. 


By W. G. Barnarp, L.R.C.P., M.R.C.S. 


THE patient was a single woman, aged 60, admitted to University College Hospital 
in June, 1927, on account of intestinal obstruction. She complained that for fourteen 
days she had suffered from pain—griping in character and felt more or less all over 
the abdomen—and from vomiting which was slight at first but on the day of admission 
had become more copious. Four years earlier, at another hospital, hysterectomy had 
been performed for fibroids. Further particulars of this operation are not available. 

She was operated upon on the day following admission, and at this operation 
loops of intestine were found to be adherent to a pelvic mass which included both 
ovaries. It was impossible to separate the intestine or to remove the whole tumour. 
A loop of gut was resected and as much tumour as possible removed with it. The 
right ovary appeared to be infiltrated, the left was small and fibrotic. 

The patient died some seven hours after operation. 

At the post-mortem examination a hemoperitoneum of a little over a pint was 
found. Small, ragged, nodular masses of growth occupied the position of the uterus 
and were continuous with the muscle of the cervical stump. 

The specimens shown consist of large microscopic sections cut to show the 
attachment of the tumours to the remains of the cervix. 

The histological structure of the growth was that of a leio-myo-sarcoma. Two 
possibilities existed: one, that at the original operation a malignant fibroid, or part 
of such a fibroid, had been left behind; the other that this was a sarcoma occurring 
in the cervical stump. Of these possibilities the first appeared to be the more likely. 


Endometrial Tumour of the Umbilicus. 
By FREDERICK Roquzs, M.Ch. 


THE specimen was removed from a patient aged 49 years. When a girl of 15 
she was operated on for a right inguinal hernia. She is the mother of eight children, 
the youngest of whom is aged 9, and she has had four miscarriages, the last eight 
years ago. All the confinements were normal. 

She came to hospital last October complaining of “ bleeding from the navel” at 
the times of her four previous periods. Concomitantly with the occurrence of the 
first of these four umbilical losses, she noticed the tumour which we subsequently 
removed. During the four months before admission it had increased gradually in size. 

Examination of the abdomen revealed a papillomatous nodule growing from the 
floor of the umbilical fossa, “nicely” filling the excavation and protruding from it. 
It was longest in an oblique diameter, measuring 17 by 15 mm. The tumour was 
more dusky and vascular than the surrounding skin, and consisted of two lobes 
attached by a common, rather broad pedicle to the umbilicus; each main lobe was 
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composed of two smaller tovules giving an irregularity to the surface of the growth- 
At the times of the menstrual flow this tumour increased in size and became darker 
in colour, painful and tender. The pain took the form of “ pricking and shooting 
sensations round the edge”’—to use her own words; it began three or four days 
before each period was due and continued until it was over. At these times blood 
made egress from several small sinuses scattered over the surface of the growth. At 
operation the umbilicus was excised with a margin of healthy skin, the excision being 
carried as far as the anterior wall of the rectus sheath. There was no apparent 
connexion between the peritoneal cavity and the tumour; that cavity was opened 
and the pelvis and abdomen explored without the detection of any abnormality. 

Viewed from in front the specimen shows the characteristics already described ; 
when attention is directed to the posterior aspect a track will be seen, leading upwards 
and to the right, from the left side of the lower pole and ending blindly about a 
quarter of an inch more externally in the neighbourhood of attachment of the pedicle 
of the tumour. It is further to be noticed that this sinus corresponds roughly in 
direction with that of the growth of the tumour itself. Its lining is white and glisten- 
ing, and there is a suggestion of invagination of the muscular fibres around its 
opening, which was not, I repeat, visibly connected with the peritoneum, a fascial 
layer apparently intervening. The growth is non-encapsuled, its margins blending 
insensibly with the surrounding subcutaneous fat. 

















Excised umbilicus with tumour and surrounding margin of healthy skin. 


Microscopical examination has confirmed the pre-operative diagnosis of endo- 
metrioma, the sections revealing every characteristic of such a tumour. The stroma 
consists of bundles of fibrous tissue, throughout which epithelium, cubical or 
columnar, is irregularly dispersed, forming now definite tubules, now more rudimentary 
and lying in the form of little islands in the stroma. Small cysts are evident 
and blood in fair quantity, both within and without the cysts. Plain muscle is not 
wanting, and is particularly well shown in the section stained by van Gieson’s 
method. I think it will be agreed that this is a particularly fine example of an 
endometrial tumour of the umbilicus. 

Does this case help in any way towards the elucidation of the fascinating, if 
batiling, problem of the origin of these umbilical endometriomata? It certainly 
does; but no more and no less than other similar cases which have in the past been 
F—OB,2 
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reported ; of these there are not, to my knowledge, more than twenty. Moreover, 
this specimen could be used in defence of any of the more reasonable theories which 
have been advanced in explanation of their origin. I say ‘more reasonable,” thereby 
excluding the older and now obsolete view which credited the vitelline duct with 
responsibility for them. It is well known that portions of the vitelline duct do 
occasionally persist at the umbilicus as cysts and polypi; but since the duct is of 
endodermal origin, such cysts are always lined with alimentary epithelium, containing 
many goblet cells; their stroma is not of the mesodermal uterine type, neither does 
their epithelium possess the physiological function of endometrium—that of 
menstruation. I take it that we are agreed upon the legitimate exclusion of the 
“ vitelline duct’ hypothesis. 

Further, I think it justifiable to ignore the old herniotomy operation in weighing 
the possibilities. That operation was performed thirty-four years previously, and at 
a considerable distance from the site of growth ; the association is too remote to be 
of any significance, more remote even than int he cases of Mintz [9], Herzenberg [10] , 
and Ehrlich [18], in which a laparotomy scar was present, but, in the opinion of 
these authors was unconnected with the umbilical tumours they described. 

I wish, in particular, to call attention to the sinus at the back of the specimen. 
This, I think, may be justly described as a peri-umbilical peritoneal fossette, as 
referred to by Cullen [1] ; the fact that no connexion between it and the peri- 
toneum could be demonstrated at operation I do not regard as a matter of great 
moment, for it is not difficult to see how such a recess could become separated from 
its original connexions by the development of a layer of fibrous tissue, which in its 
growth strangled the neck of the sac. Admitting that the recess is a diverticular 
remnant of the general peritoneal cavity, its significance remains debatable. First, 
it could be argued that as such it has no importance in connexion with the endo- 
metrial tumour, which, whatever its origin, has arisen independently of any chance 
peritoneal outgrowth, such being of common occurrence in the neighbourhood of the 
umbilicus. Secondly, it could be used in defence of Sampson’s theory [2]. Would 
not a diverticulum of this nature form a favourable nidus in which endometrium 
would settle during the process of retrograde menstruation ? But, since no complete 
track was found at operation leading from the peritoneum to the recess, this would 
necessitate the assumption that endometrium must have settled here before closure 
of the original communicating channel, the date of which must always remain 
unknown. It is possible that it became closed after the tumour began its growth, 
in which case no further assumptions are necessary ; on the other hand, it is equally 
possible that closure took place before active growth, in which case it would have 
to be presumed that the endometrium lay dormant for some time, nobody knows 
how long, until stimulated to grow by whatever factors cause such growth. To my 
mind such an argument is beside the point, for I cannot see why the products 
of retrograde menstruation should settle here any more than elsewhere in the peri- 
toneal cavity, or such products having settled, why growth should be entirely 
extra-abdominal ; when applied to endometrial tumours of the ovaries, I admit there 
is something in Sampson’s hypothesis; on the other hand, I do not think it 
justifiable to invoke this theory in connexion with those tumours when they grow 
at the umbilicus and in an outward directicn. Thirdly, that little diverticulum 
lends colour to the peritoneal theory, enunciated by Lauche [3], and ably upheld by 
Nicholson [4]. A similar diverticulum was present in Tobler’s case [5], continuity 
with the general peritoneal cavity being demonstrated ; in that of Waegeler [6] the 
recess was united with the peritoneum by a band. The fact that in my case there 
is no such union is, as I say, of but little significance. The important point is that 
taht recess is a derivative of the general peritoneal cavity, or, in the terms of 
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embryology, of the eceelom. Other cases, worthy of note, are those of Giannet- 
tasio [7], Barker [8] and Mintz [9], in which the peritoneum was directly 
involved, and that of Herzenberg [10], in which the tumour was adherent to the 
underlying omentum. Cases associated with umbilical herniw have been reported 
four times—by Mintz [11], Mahle and McCarty [12] and Lauche. It is therefore 
no uncommon thing to find anatomical continuity between endometrial tumours at 
the umbilicus and in the ceelomie cavity, a fact which has been invoked by enthusi- 
astic “ Sampsonites”’ in support of their beliefs. But there is another group of 
umbilical endometriomata, in which the peritoneum has been described as normal. 
This group comprises cases by Green [13], Goddard [14], Zitronblatt [15], 
Keitler [16] and Schiffmann and Seyfert [17], a total of five, to which a sixth may, 
[ think, be-added, namely, my own ease, in which there was no demonstrable union 
with the general peritoneal cavity. Sampson’s theory does not satisfactorily 
explain the origin of tumours in the second group, whereas the alternative explana- 
tion, which credits the peritoneum with their production, brings all cases into line. 
[ts acceptance makes it unnecessary to worry over the lack of continuity between 
the finger-like diverticulum and the general peritoneal cavity, whilst the presence of 
that diverticulum gives strong support to the view of Lauche [19], who has shown 
that peritoneum is to be found wherever these tumours are present. The peritoneal 
theory demands certain assumptions; briefly, it necessitates the belief that under 
suitable conditions of environment eccelomic cells known embryologically to give 
rise to the Miillerian ducts, are capable of undergoing transformation into 
endometrium. This assumption seems easier to understand than the more 
numerous ingenuities which have to be conjured in support of any other theory, 
particularly that which blames the Wolffian body, and to a lesser extent that 
which presumes the presence cf remains of one of the Miillerian ducts at the 
umbilicus. It must not be forgotten that both Wolftian body and Miillerian ducts 
are developmentally ccelom. 

To sum up :— 

(1) The specimen is one showing a well-developed and luxuriant endometrial 
tumour of the umbilicus. 

(2) The tumour is associated with a peri-umbilical peritoneal fossette. 

(3) The fossette was not anatomically connected with the general peritoneal 
cayity. 

(4) Endometrial tumours of the umbilicus may conveniently be divided into two 
groups: (a) those anatomically connected with the general peritoneal cavity ; (b) those 
exhibiting no such connexion. The specimen described falls into the second group. 

(5) Though the specimen could be used to support almost any of the explanations 
of the origin of endometriomata which have from time to time been advanced, it 
lends more colour to that usually known as the “ peritoneal theory” than to the 
others. 

I should like, in conclusion, to express my indebtedness to Mr. Frank Cook for 
his kindness in allowing me to show this case. 
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A Contribution to the Problem of Puerperal Sepsis. 


By Haroitp Burt-WuHitTE, M.D., F.R.C.S., and RicHarp R. 
ARMSTRONG, M.D., F.R.C.P. 


DESPITE improvements in surgical technique as applied to the management of 
labour, the mortality from puerperal sepsis has remained practically unchanged during 
the last decade. The significance of the disease seems first to have been perceived 
by Charles White and Semmelweiss, who recognized that the epidemics raging in 
lying-in hospitals were due to a definite infection of recently delivered women. 

The attention of Semmelweiss was further attracted by the tragic death of a 
colleague, following an accidental wound when making a post-mortem examination 
on a case of puerperal sepsis. The symptoms and the findings at autopsy made it 
clear that his colleague had died from the same disease as that of the lying-in women 
and that therefore puerperal fever and wound fever were different results of a similar 
infection. 

It is significant that the statistics recently produced by Geddes show that the 
incidence of industrial accidents, followed by sepsis, and the incidence of puerperal 
sepsis, run parallel in many English districts. The incidence of puerperal sepsis 
exhibits a curious anomaly in that women delivered in dirty surroundings are 
observed, as often as not, to have normal puerperia, while others delivered with 
every care show infective symptoms; the poor boroughs of Shoreditch and Southwark 
actually have a lower puerperal sepsis rate than that of Hampstead. A variable 
factor, individual immunity, dominates the whole problem and complicates the 
issue, for cases of puerperal sepsis occur in which, as far as we know, there have 
been no vaginal examinations nor contact with septic cases. 

That the causal organism in the majority of cases is the Streptococcus pyogenes 
there is no doubt, and it would seem that, generally, the organism is introduced 
from without. 

To prove definitely an endogenous origin for puerperal sepsis, isolation of the 
Streptococcus pyogenes from the genital tract of many pregnant women would be 
required and observation of the puerperia of those infected would be also neces- 
sary in order to ascertain if sepsis due to this same organism occurred in a large 
proportion of cases. So far as we are aware, this investigation has not been carried 
out. 

Already large numbers of workers have investigated the flora of the cervix and 
vagina of pregnant women but their results vary widely. They have generally failed 
to isolate Streptococcus pyogenes from the normal cervix in pregnancy, although 
hzmolytic streptococci have been found in the vagina. 

The reasons for choosing the cervix for investigation seem adequate. Situated 
between the sterile uterus and the infected vagina, it occupies a strategic position, 
like the gateway to a citadel, at the border-line between things septic and aseptic. 

The vulva would be unsuitable, for its exact limits are vague and it is subject to 
constant changes in bacterial flora. 

Fricke, in 1914, showed that in seventy-five per cent. of cases, streptococci could 
be cultured from the vulva but the presence of these organisms is probably of small 
importance in most cases. 

The vagina is obviously less liable to infection and possesses a “ secretion” of 
some bactericidal power. Organisms may be introduced from without, particularly 
at coitus. Brouche has shown that fifty per cent. of men are carriers of streptococci 
under the’ prepuce, but judging from some unpublished work by M. H. Gordon on 
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soldiers’ urine during the war, these organisms are chiefly Streptococcus salivarius 
and Streptococcus fecalis. 

Many just criticisms of previous results are at once obvious. Certain observers 
state that streptococci are present but they go no further and make no attempt at 
classification. Others describe hemolytic streptococci, but it is not clear if they 
refer to the all-important organism Streptococcus pyogenes. 

As long ago as 1887, Goenner stated that the vagine of pregnant women did not 
contain the characteristic organisms found in puerperal sepsis. That this view was 
then unjustifiable is illustrated in the following table; the figures refer to the 
percentage of cases from which the individual observers could isolate streptococci : 
no attempt has been made to separate hemolytic from non-hemolytic organisms ; 
nor, as is now apparent, does it follow that any of the streptococci isolated were 
capable of producing puerperal fever. 


Per cent. Per cent. Per cent. 
Jotten 67 Williams... 20 Diderlein ‘ns 4 
Stolz ‘ Winter 15 Steffeck it 4 
Walthard 27 Kottman ae 13 Burckhardt... 4 
Vahle ‘ 25 Burguburn ... 8-5 


Some investigators have demonstrated actual hemolytic streptococci in the 
vagine of pregnant women, and here again the results are variable; Bohne, 50 per 
cent.; Jotten, 14 per cent.; Bergholin, 7-5 per cent.; Goenner, 2-5 per cent. 

Several of the more recent investigations of the bacteria of the cervix deserve 
mention. In 1912 Walton and Medalia produced the results of a careful investiga- 
tion into the flora of various parts of the genital tract. Their series consisted of 103 
pregnant women. It is proposed, however, only to consider here the results of cervical 
cultures, which are as follows : Hemolytic streptococcus, 1; non-hemolytic, 11; 
bacteria, other than streptococci, 74; sterile, 17. 

Twenty-two women had febrile puerperia, and 11 of these showed morbid tem- 
peratures, according to the B.M.A. standard. Unfortunately the ultimate fate of the 
one woman who showed an antepartum infection with hemolytic streptococci was not 
clear. 

In 1924 Houlton investigated the cervices of 98 pregnant women: 67 were 
regarded as normal and 31 as pathological. Cervices were judged pathological on the 
appearance of the secretion. From the pathological, streptococci were found on two 
occasions, but apparently on no occasion from the normal. 

The recent work of Fitzgibbon and Bigger upon the flora of the cervix of pregnant 
women is more important and may be summarized briefly. 158 cervical swabs were 
taken from 50 patients and on 104 occasions streptococci were found. The majority 
were non-hemolytic, only two were hemolytic. S. fecalis was found 43 times; S. 
mitis, 42 times; S. equinus, 10 times; S. salivarius, 7 times. S. equi was found once 
and S. infrequens once; both cultures were hemolytic. It is thus obvious that S. 
pyogenes was never found. 

In 1924, Kanter and Pilot considered the relationship of haemolytic streptococci 
to pregnancy and the puerperium: they investigated ninety-six cases. Swabs were 

aken from various positions. The positive results are tabulated :— 


Posterior Lateral Total positives in one 
Cervix fornix vaginal wall or other position 
S. hemolytic type B ... 1 = 2 os 3 — 3 
S. hemolytic type a ... 5 ma 6 “ee 5 = 6 
S. viridans 36 bi 38 ove 35 oe 48 


Another observer (Lockhart) has made bacteriological examinations of the cervix 
nd vagina during pregnancy, again with special reference to hemolytic streptococci. 
He chose 100 pregnant women, of whom eighty-one were primipare. Thirty-eight 
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of these primiparze yielded streptococci, while the nineteen multipare showed the 
higher proportion of ten. On one occasion only was a hemolytic streptococcus 
obtained before labour, and whether this was S. pyogenes is not clear. In the 
puerperia, six of the thirty-eight primiparse developed pyrexia and three of the ten 
multiparse were affected. 

Summarizing the literature at this stage, it is evident that S. pyogenes is not 
a normal inhabitant of the cervix during pregnancy. Streptococci, including hemolytic 
organisms, have been cultivated from the vagina and vulva on many occasions, the 
frequency varying with the individual worker. But these results are insignificant 
because the observers were content merely to describe streptococci as hemolytic with 
no further method of classification. 

Uncertainty still exists as to the conditions which lead to puerperal infection 
and the source from which this is derived. In attacking the problem afresh it was 
therefore of primary importance to imitate experimentally the cultural conditions 
which naturally exist in the female passages. 

Broadly speaking, the investigation about to be described has been conducted as 
follows :— 

(1) Selection of cases; so far as possible, primigravide. 

(2) Cultivation from the interior of the cervical canal. 

(3) Exelusion of possible external contamination of cultures by the use of 
a guarded swab. 

(4) Insistence on hemolysis as a necessary biological characteristic before 
acceptance of a strain as potentially virulent. 

(5) Recognition of the fact that the conditions within the cervical canal are 
anaerobic. 

(6) Test of virulence on laboratory animals, the strains being examined as soon 
as possible after isolation. 

Finally, in introducing this communication, it must be stated that the investigation 
is in itself only a preliminary to a wider study which, to be complete, must also 
include an examiuation of the cervical and uterine flora after delivery has taken 
place. 

;:, Cultures have been taken at various periods of gestation from 153 cases, as shown 
in the accompanying table. 


Gestation No. of Gestation No. of Gestation No. of 


(weeks) cases (weeks) cases (weeks) cases 
40 1 31 7 22 3 
39 3 30 4 21 1 
38 6 29 5 20 ] 
37 4 28 13 17 1 
36 13 nee 27 5 16 2 
35 20 ame 26 4 15 1 
34 6 e 25 1 & 1 
33 6 24 7 fem | 1 
32 8 23 3 Uncertain 24 

TECHNIQUE. 


|The patient is placed in the left lateral position, when a Ferguson’s speculum of 
suitable size is introduced, lubricated with sterile paraffin oil. The cervix is centred 
and wiped, gently with two sterile swabs. A glass tube of bore 4 mm., one end of 


Can 


\ 
End sealed with Collodion. 
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which is sealed with collodion, is introduced into the cervical canal and when 
in that position a swab is pushed through the sealed end. 

The swab is now shaken up in a test-tube with a quantity of blood-broth which 
is divided into two parts, each being incubated for 12 to 18 hours, the one aerobically, 
the other anaerobically. At this stage, the cultures are plated out on blood-agar 
plates, being again incubated aerobically and anaerobically. 

Anaerobiosis has been maintained by means of a McIntosh and Fildes jar, using 
methylene-blue glucose broth solution as an indicator. This method of securing 
anaerobiosis seems in advance of any other. For the purposes of this paper we 
propose to. omit consideration of all organisms other than streptococci, 

The material investigated in the ante-natal department of St. Bartholomew's 
Hospital, was obtained from 153 pregnant women, 141 of whom were primigravide, 
while twelve were multipare. 

Streptococci of different varieties were isolated aerobically from thirty six cases, 
that is 23-5 per cent.; anaerobically, the figures were higher, streptococci being 
obtained in fifty-five cases, 35-9 per cent. Of these strains isolated aerobically, 
twelve were hemolytic and twenty-four non-hemolytic ; but of the fifty-five obtained 
anaerobically, twenty-two were hemolytic. The atypical streptococci grown under 
both conditions were delicate organisms, whose sugar reactions resembled S. pyogenes, 
although morphologically they were entirely dissimilar. The colonies, whether aerobic 
or anaerobic, were of extreme delicacy, semi-translucent, smooth, small and resembling 
in appearance on solid media, the streptococci isolated by blood cultures from cases 
of malignant endocarditis. On the other hand, streptococci isolated by blood-culture 
from cases of sepsis were white, rough, opaque, at least five times as large, and 
at all times more vigorously hemolytic. 

In view of these striking differences there seemed good reason to believe that the 
hemolytic streptococci isolated from the cervix were not true Streptococcus pyogenes. 
It is evident that among the non-hemolytic streptococci grown anaerobically, S. 
fecalis preponderates. A _ classification of the hemolytic and non-hemolytic 
streptococci, based on their sugar reactions, is tabulated. 


CERVICAL SWABS TAKEN DURING PREGNANCY. 153 WOMEN 141 PRIMIGRAVID 
AND 12 MULTIPAR®. 
Streptococci isolated Streptococci isolated 
aerobically anaerobically 
36 cases = 23°5 per cent, 55 cases = 35°9 per cent. 
Non-hemolytic Hemolytic Non-hemolytie Hemolytic 

Total , sn 24 * 12 jas 33 — * 2 
S. pyogenes 0 va 1 Ms 0 nan 1 
S. salivarius ; 1] 7 13 ve 12 
S. faecalis ae 1] 0 18 see 2 
S. (atypical a 2 4 2 os 7 


The atypical hemolytic organisms grown by either method showed slight 
hemolysis, morphologically they were as described. 

A consideration of these figures shows that streptococci grew anaerobically but 
‘ailed to grow aerobically on nineteen occasions. Analysis of these nineteen reveals 
that ten were S. feculis, seven S. salivarius and two atypical. A further study shows 
hemolysis in a peculiar light. On eight occasions, streptococci with similar sugar 
reactions were grown aerobically and anaerobically. The aerobic organisms were 
non-hemolytic, yet the corresponding anaerobic strain appeared strongly hemolytic, 
\ further investigation of these streptococci demonstrated that a reversal of cultural 
-onditions produced a reversed reaction as regards hemolysis. 

The virulence of these hemolytic forms of S. salivarius and S. fecalis was tested 
m mice. On no occasion was a mouse killed, not even when the injected cultures 
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were reinforced by simultaneous injection of an emulsion of killed Bacillus colt. 
This measure has been employed as routine to enable strains of feeble virulence to 
become established and to be raised, by passage, to maximum virulence. It proved 
successful in almost every instance in which an authentic strain of streptococcus 
isolated from a case of puerperal sepsis had undergone degradation from repeated 
subculture on laboratory media. 

In fact, none of the accepted characteristics, morphology, sugar reactions, or 
hemolytic power, separately or together, serve to identify the non-pathogenic 
strains with the true disease-producing S. pyogenes. Experience tends to show 
that virulence, as tested on animals, is the only safe guide. Recently, Todd has 
shown that strains of S. pyogenes, apparently typical, may be non-virulent, whilst 
the simple process of cultivation in human serum may restore to other, apparently 
identical cultures, the power of killing laboratory animals in high dilution, thus 
identifying them as disease producers. 

It is obvious, therefore, that the most meticulous care must be taken before a 
streptococcal strain is accepted as belonging to the puerperal septic group. 

An effort has been made to follow all the cases through their puerperia, but, as 
is inevitable, some cases have been lost outright, and others have been transferred to 
other hospitals. 

Of the twenty-two women from whom hemolytic streptococci were isolated, four 
are not available for statistics, as sight of them has been lost. Eighteen cases 
remain; in fifteen of these the labours and puerperia were normal, while in three 
cases they were slightly abnormal. 

In Case 35 there was a high temperature throughout the first week of the puer- 
perium, but this and an ante-natal rise of temperature were due to pyelitis. 
Cultures of the cervix were sterile. 

In Case 47 the puerperium was normal, except for a temperature of 100° F. on 
the eighth day; this lasted for twenty-four hours. 

In Case 77 the woman came in from the district with obstructed labour, and per- 
foration was required. She ran a high temperature for weeks after delivery, but 
this was due to injury to the bladder and perivesical suppuration. Her blood-culture 
was never positive, nor was S. pyogenes recovered from the cervix. 

Case 102 occupies a unique position. From the cervix two weeks and one week 
before delivery, S. pyogenes was isolated in pure culture, both anaerobically and 
aerobically. The virulence of this organism was proved by intradermal inoculation 
of rabbits. The minimal dose necessary to produce a skin reaction did not exceed 
one millionth of a c.c. of a sixteen-hours’ broth culture, and mice were killed in 
eighteen hours by | c.c. of undiluted broth culture. 

A possible explanation of the source of this streptococcus is suggested. Several 
days before the culture was taken, this woman had been in the same ward as 
another, who had died from a fatal streptococcal septicemia (pyogenes), following 
a simple operation. She was the only pregnant woman from whom the organism 
was isolated, but no attempt was made to treat her, and two weeks after the 
organism was first discovered, she went through a normal labour and puerperium, 
and her temperature never rose above 99 F. 

It is thus evident that the women whose cervices had harboured hemolytic 
streptococci, including true S. pyogenes, have been followed through their puerperia 
on fifteen occasions, and in no cases did true sepsis occur. 

A consideration of the cases in which we were unable to obtain streptococci 
ante-natally seems no less interesting. They numbered 181; in five, morbid 
puerperia developed and in one a typical streptococcal septicemia. In each case 
S. pyogenes was cultivated from the cervix, and in the case of septicemia, from the 
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blood-stream also. In none of these cases were we able to find any evidence of 
autogenous infection such as might arise from pathological conditions of the teeth 
sockets or tonsils. 

CONCLUSIONS. 


(1) That while streptococci possessed of hemolytic properties may be cultivated 
from the cervix of apparently healthy pregnant women not infrequently, Streptococcus 
pyogenes must not be looked upon as a normal inhabitant. 

(2) That by using anaerobic methods, streptococci, especially hemolytic examples, 
can be cultivated more frequently than when aerobic methods are used. 

(3) That hemolysis may be governed to some extent by anaerobiosis and thus the 
term hemolytic streptococcus is misleading and of no real significance. A hwmolytic 
streptococcus is not necessarily identical with the streptococcus of puerperal sepsis 
unless proven virulent for laboratory animals. 

(4) That the presence of hemolytic streptococci, including one example of a 
virulent S. pyogenes in the cervix of a pregnant woman, does not necessarily give rise 
to sepsis in the puerperium. 

(5) Accordingly, as a factor in the production of puerperal sepsis, the significance 
of the presence of hemolytic streptococci in the cervical canal cannot be studied 
apart from the question of individual susceptibility. 

(6) These results appear to support definitely an exogenous origin for infection 
in puerperal sepsis, while leaving unexplained those rare cases of puerperal sepsis 
alleged to occur in women in whom there has been no form of manipulation during 
the puerperium or pregnancy. 


APPENDIX. 


Admitting, for the moment, the probable exogenous origin of the streptococcal 
infection in puerperal sepsis, it becomes clear that methods of specific treatment, to 
be successful in general practice, must depend in the first instance on the similarity, 
within narrow limits, of the infecting strains of streptococcus. By means of 
agglutination and absorption tests, M. H. Gordon has shown that the majority of 
S. pyogenes strains corresponded to a single type which embraced all the “ puerperal "’ 
strains examined by him. There is also recent evidence tending to establish the 
existence of one prevalent type of S. pyogenes. As an alternative to the agglutination 
test, experiments were made to type puerperal streptococci by immunological methods, 
using the intracutaneous reaction in rabbits. The method is as follows : The 
pathogenicity of the streptococcus strain is raised by mouse passage until 1 c.c. of 
a sixteen-hour broth culture, inoculated intraperitoneally, suffices to kill a mouse in 
twenty-four hours. One-tenth of a c.c. of a broth dilution containing one ten- 
thousandth of a e.c. of such a sixteen-hour broth culture is mixed with an equal 
volume of rabbit's normal serum and injected intradermally into the rabbit’s shaven 
back. A similar volume of culture mixed with an equal volume of a standard 
antipyogenes immune serum, previously prepared, is injected into the opposite side 
for comparison. A modification of the reaction by the immune serum, as compared 
with the normal serum control, has been considered to indicate serological relationship. 
We are indebted to Dr. Leonard Colebrook for cultures of streptococci obtained from 
cases of puerperal sepsis which have supplemented our own collection. 

While it cannot be said that the method has given completely satisfactory 
results In practice, owing to the difficulty of maintaining cultures at the same level 
of pathogenicity, there is evidence of close affinity between many strains. 

)f thirty-seven strains tested, seven failed to produce inflammatory reactions in 
the rabbit. In twenty-one strains the lesions were completely abolished or greatly 
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reduced by admixture with the standard immune serum; in nine strains there was 
no change. Of the thirty reacting strains, therefore, two-thirds were closely allied 
to a typical S. pyogenes obtained from a case of fatal puerperal sepsis. 

These crude preliminary observations have not been pressed for the moment, 
owing to the uncertainty which at present surrounds the question of the mode of 
aggression in, and response to, S. pyogenes infection, whether antitoxic or bacterio- 
tropic. 
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Discussion.—Dr. W. H. F. OXLEY said that Dr. Burt-White’s paper had shown that germs 
were present in the cervical canal in nearly every case of pregnancy. Was it not time to put 
an end to the accusation, when these germs caused disease, that the doctor had put them 
there ? 

No progress would be made until it was recognized that there were two forms of sepsis. 
the first, comprising 95 per cent. of the cases, being due to absorption from wounds of the 
genital tract, unnecessary uterine exploration and careless midwifery generally, while only 
5 per cent. were of the mysterious type that had been described this evening. 

By careful midwifery the first class could be practically eradicated, and maternal mortality 
almost entirely prevented, but no improvement could be expected until the teaching of mid- 
wifery to medical students had been entirely revised. It was appalling to think that a young 
student, who had attended perhaps five or six normal cases “on the district”? under the 
worst possible conditions and with no proper supervision, should be called upon, perhaps as 
soon as he was qualified, to help midwives, who probably knew much more about the subject 
than he did, in their difficult cases. 

Mr. J. M. WYATT said that this paper was of great value for the investigations now being 
carried on with regard to puerperal sepsis. 

He (Mr. Wyatt) had himself taken swabs from the upper one-third of the vagina and 
cervix in 350 cases, and in only twenty-two had hemolytic streptococci been found. Only 
one of the patients in these twenty-two cases had had a slight rise of temperature in the 
puerperium. 

No attempt, however, had been made in these 350 cases to isolate the definite variety of 
streptococcus and no cultures had been put up anaerobically. 


Dr. R. ARMSTRONG said that the work on which Dr. Burt-White and himself had been 
engaged was a necessary preliminary to a wider study, now in progress, which included an 
examination of the cervix and uterus during the puerperium. 

He again insisted on the importance of recognizing that virulence was an essential 
character without which a strain of Streptococcus pyogenes, although typical in every other 
respect, could not be considered a disease producer. 

How puerperal sepsis spreads when once introduced into a lying-in ward remained a 
mystery. This much was known: that operative interference of whatever kind greatly 
increased the incidence of sepsis. On the other hand, the susceptibility of individual women 
to the infection must play a considerable part. 
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Section of Meurology. 


President—EDWIN BRAMWELL, M.D. 


CLINICAL MEETING AT THE NATIONAL HOSPITAL, QUEEN SQUARE, 
JANUARY 12, 1928. 


CASES. 
Post-encephalitic Syndrome. 
By Risten RussELt, M.D. (shown by Dr. W. Esmonp Ress). 


W. D., A BOY, aged 10. 

Complaint.— Weakness right arm and foot. Head falls back. 

Duration. —Twelve months. 

In 1924 had “ sleeping sickness.”’ Visual hallucinations of animals and ‘ men’s 
laces.” Restless and hardly slept at all for a week. No apparent ocular palsies. 
Six months later developed some tremor of right arm. Twelve months ago weak- 
ness of right arm and leg noticed and head was tilted to the right. Apparently 
intelligence up to average according to school authorities. 

Physical Examination.—A well-nourished cheerful boy—intelligence perhaps 
slightly below that for age. Is small for age. Emotionally facile. Speech rather 
slurring and indistinct. 

Ocular movements full. Rapid coarse nystagmus in both lateral directions and 
upwards. Convergence poor. Pupils: Left greater than right: regular, react 
sluggishly to light and accommodation. 

Tongue protruded poorly and to right. Fine tremor. Right arm held in position 
of hyperpronation. Deformity of limb can be voluntarily rectified but thumb 
cannot be abducted. Muscular power of limb, poor. Left arm normal. Some 
weakness of right leg. No sensory changes. Reflexes: Knee- and ankle-jerks 
exaggerated both sides: plantars flexor. Hemiplegic gait. Head held in “ cere- 
bellar attitude ’’—chin rotated to right and upwards—occiput approximated to left 
shoulder. This position of head is purely postural—movements of head are full in 
all directions. Heart and lungs normal. 


Dystrophia Myotonica, 
By Risten Russet, M.D. (shown by Dr. W. EsmMonpd REEs). 


E.C., MALE, aged 45, unmarried, admitted complaining of weakness of hands and 
occasional aching of limbs—duration five years. 

Family History.—¥Father and mother had cataract. One aunt had cataract. No 
family history of muscular paralysis. 

Previous History.—When aged 20 had pulmonary tuberculosis. From age of 
6 head was tilted to right side and operation was performed at age of 15 for (?) 
“ torticollis’’—right sterno-mastoid being incised. 

History—Five years ago he noticed weakness of legs when walking. Found 
difficulty in getting up when he knelt down. At the same time noticed weakness of 
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grip in hands and difficulty in relaxing his grasp. Occasional aching pains in calves. 
Slight deterioration of sight was noted and hair has been gradually falling out and 
receding over the frontal area. Had noticed he was getting much thinner. 

Physical Examination.—A greatly emaciated man. Myopathic facies. Frontal 
baldness. Speech nasal in tone. Mentality rather poor. Visual acuity 6/24 right, 
6/36 left. Discs normal. Lamellar cataract demonstrated by slit lamp. Bilateral 
ptosis. Pupils equal, react normally to accommodation but sluggishly to light. Slight 
right-sided facial weakness. Bilateral middle-ear deafness. Marked atrophy of both 
sterno-mastoids. Tongue protruded in mid-line. Some “ridging.’”’ Marked bilateral 
muscular wasting of upper limbs—marked loss of power. There is great difficulty in 
relaxing the grasp. Marked bilateral wasting and weakness present in lower limbs. 
Both legs hypertonic. Some loss of sense of position and passive movement in small 
joints of lower limbs—otherwise no sensory changes. 

Reflexes: Arms sluggish: abdominals all present: knee-jerks and ankle-jerks 
absent both sides: plantar responses flexor. No sphincter trouble. 

Marked scoliosis with convexity to right. Evidence of old pulmonary tubercle in 
left lung at apex. 

Genito-urinary System: Penis normally developed: testes small, soft and 
atrophied—testicular sensation to pressure is markedly diminished. 


Thyroid Neoplasm with Secondary Deposits in Skull. 
By J. S. Coutirer, M.D. (shown by Dr. P. B. WiLkrinsoy). 


EK. E., MALE, aged 59. 

This patient gives a history of a swelling appearing in his neck fifteen years ago. 
It was painless and grew slowly but steadily. Five years ago the swelling had become 
so large that he was dyspneic and had difficulty in swallowing. He was operated 
on at Tunbridge Wells and most of the thyroid gland was removed. He improved 
and returned to work. 

Four years ago he noticed a small lump in the right parietal region. This has 
grown slowly but steadily and is now tender. 

In August, 1927, he again began to have difficulty in swallowing. His breathing 
was worse when he was lying flat. 

General Condition.—Slight stertor as he lies in bed. Gross dyspnoea on exertion. 

Cranial Nerves.—Pupils unequal: right, 3} mm.: left, 2mm.: they both react 
briskly to light and on convergence. Visual acuity ;% both eyes. Fundi normal. 
Right palpebral aperture a little wider than left. Right eye displaced slightly down 
and up. 

Motor and Sensory Nerves.—Normal. 

Reflexes.—Normal, left ankle-jerk absent ; (sciatica sixteen years ago). 

Skull.—There is a rounded hard mass in the right parietal region which rises 
smoothly from the general skull surface. There is a soft area at the top of it which 
is tender to pressure. (See X-ray.) 

Cardiac System.—Apex beat 54 in. from mid-line. Diastolic shock over the 
aortic area. There is some extension outwards of dullness in the second right 
space. Heart sounds: there is a short harsh systolic murmur accompanying the 
first sound over the aortic area. The aortic second sound is ringing and accentuated. 

Blood-pressure.—Left arm 146/78; right arm 158/92. 

Cerebro-spinal Fluid.—Normal. 
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Contusio Cerebri. ? Right Occipital Fracture. 
By J. S. Cotter, M.D. (shown by Dr. P. B. WILkrnson). 


F, K., MALE, aged.12. 

This boy gives a history that in August, 1925, he fell 17 ft. and struck his left 
occiput and left mastoid region. He was picked up unconscious and remained so 
for ten days. On recovering consciousness he was completely blind for two days— 
his sight then returned. 

There was no bleeding from mouth, nostrils or ears. He remained in St. Pancras 
Hospital three months. 

In May, 1926, nine months after the accident, he had a fit. He fell suddenly in 
the street and his limbs conyulsed. His lips went black and he frothed at the mouth. 
Urine was passed involuntarily but there was no tongue bite. He remained 
unconscious for ten minutes. 

In November, 1925, he had another fit of the same type. In March, 1927, he 
had another attack—this attack was preceded by an elaborate visual aura. He 
states that in the left visual field he sees people walking past him. They move from 
left to right across the field and he can still see them if he closes the right eye. 
He can distinguish men from women in the crowd, but cannot tell the colour of 
their clothes. Their faces are fairly clear but he does not think he would recognize 
them in real life. He has never heard them speak—they pass in this way for 
from three to five minutes. Then his hands and forearms begin to jerk and he falls 
unconscious to the right. 

On October 14, 1927, he had another attack at school. This was preceded by 
a similar aura and the attack then followed its usual course. Every attack has been 
succeeded by vomiting and headache. 

In the first one only he passed urine involuntary and there has been no tongue 
bite in any. Between the attacks he has been in normal health. 

Cranial Nerves.—Pupils unequal, right 4 mm., left 5} mm. Left: reacts 
briskly to light, c. and d., and on convergence. Right: There is a minute flicker to 
bright direct and consensual light. The right pupil reacts well on convergence. 
Fundi normal. Left visual acuity §, right $. External ocular movements normal. 
No nystagmus, diplopia, en- or exophthalmos. Right half of face acts a little better 
than left in both upper and lower halves. 

Motor and Sensory Nerves.—Normal. 

Reflexes.—Normal. 

Cardiac System.—Normal. 

Respiratory System.—Normal. 

Alimentary System.—Normal. 

Vassermann Reaction (Blood).—Negative. 

Skiagram of Skull.—Suggests fracture. 


Polycythemia: Cerebral Thrombosis. 


By C. M. Hiyps Howett, M.D. (shown by 
Dr. MAacpdoNALD CRITCHLEY). 


5. N., MALE, aged 29, sudden onset of right-sided paralysis three months ago. Came 
on while at work, and unattended by loss of consciousness. This attack lasted only 
a few minutes, and he felt quite well afterwards. A second attack followed fifteen 
minutes later, and in this one the speech became affected. Four more transient 
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attacks occurred before the evening. The following day he had another severe 
attack, which was followed by a permanent right-sided weakness. 

Right hemiparesis, now diminishing. Speech almost normal. Spleen enlarged. 
Blood-pressure 135. Red-blood count 12,000,000. 


Case for Diagnosis. 
By C. M. Hinps Howe t., M.D. (shown by Dr. E. A. B. PritcHarp). 


A. A., MALE, aged 12. This boy, who is the youngest member of a family which 
shows a tendency to mental deficiency in the males and average intelligence in the 
females, developed normally until he had an accident at the age of 34 years. Since 
that time there has been a gradual deterioration in several respects. His speech 
became slurred, and is now limited to meaningless sounds; his hearing has 
deteriorated, so that it is doubtful whether he can hear at all, and he certainly 
cannot understand spoken words, while his general movements have become awkward 
and irregular, with increasing spasm and athetoid movements of the trunk and 
limbs. 


Case jor Diagnosis. 
By C. M. Hinps Howe tt, M.D. (shown by Dr. E. A. B. Pritcuarp). 


A. O., FEMALE, aged 22. This patient was previously in excellent health. 
Weakness of the legs developed during the last month of a normal—her first—confine- 
ment. She was delivered without difficulty, but the weakness progressed to almost 
complete paralysis in one week afterwards. Three weeks later the paralysis had 
spread up to involve her trunk and arms, so that she became completely incontinent, 
unable to move legs or arms, and unable to hold herself erect in bed. 

She has since had a girdle pain around the chest at the level of the breasts. 

Strength and sensation are both returning in some measure to her limbs, and she 
now has very little impairment of sphincter control, and fair power in the previously 
paralysed muscles. 


Myopathy with Fibrillation. 
By T. GRAINGER STEWART (shown by Dr. FERGus R. FERGUSON). 


J. N., AGED 20, motor driver, complains of weakness and wasting of the arms 
and legs, of eighteen months’ duration. Early in 1926 he noticed that his hands 
trembled after he did any work. Seven months ago wasting and weakness of the 
thighs were noted. Four months ago he was unable to lift a half-hundredweight 
bundle. No family history of nervous or muscular trouble. 

Previous History.—1920, fracture of forearm ; 1926, fracture of elbow. 

Examination.—Transverse smile ; transient left external strabismus. Weakness 
and wasting of the limbs much more marked centrally than peripherally. Left 
upper limb more wasted and weaker than the right. Well marked fibrillation in 
shoulder girdle, chest, arms and thighs. Calves, extensor muscles of feet and 
peronzi—power good. 

Arm-jerks all depressed. Knee-jerks much depressed; ankle-jerks normal; 
plantars flexor. 

Skiagram of Chest.—No abnormality. 

Cerebro-spinal Fluid.—Normal. 
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Palato-Laryngeal Nystagmus. 
By S. A. K. Witson, M.D. (shown by Dr. W. EsmMonp REEs). 


A. B., AGED 53. 

Admitted for weakness of left arm and leg, failing sight and bad memory— 
duration twenty-four months. Two members of the family died of pulmonary 
tubereulosis. Sudden onset on waking one morning, twenty-four months ago, of 
weakness of left arm and leg. Gradual recovery. Three months ago suffered from 
a severe headache. A day or so later became suddenly blind whilst in street : 
blindness persisted for two months. Sight has gradually returned. 

A week later had a “ stroke,” heralded by a fit in which there were right-sided 
convulsions. Speech was lost for three days. No history of subsequent motor 
weakness. Memory has recently become very bad. 

Physical Examination.—A patient of poor mentality. Memory bad. Co-operates 
poorly. Well-orientated. Speech indistinct. Pupils oval, left greater than right, 
react normally. Dises: vessels tortuous—some indentations of veins by arteries ; 
pigmentary changes at macule. Palatal nystagmus present. This is regular in rate 
(movements on admission being about 144 per minute, now slower, i.e., 116 
per minute) and takes placein a vertical direction. In addition there is a horizontal 
nystagmoid movement of the left superior constrictor muscle, and of the left 
posterior facial pillar. There is some slight horizontal nystagmus of the right 
superior constrictor muscle. Palate moves poorly but equally right and left. 
Palatal reflex normal. Tongue protruded to right. Some tremor. No wasting. 
Some left-sided motor weakness of limbs. Tone increased on left. No sensory 
changes. Reflexes exaggerated but equal in both upper limbs. Abdominal reflexes 
sluggish in upper, absent in lower quadrants. Knee- and ankle-jerks exaggerated 
right and left. Ankle-clonus present right and left. Both plantar responses flexor. 
Some precipitancy of micturition. Lower dorsal kyphosis. . Hemiplegic gait— 
diags left leg. Heart not enlarged, aortic second sound accentuated. Blood- 
pressure 190/112. 

Examination of vocal cords shows well-marked twitchings of the left arytenoid 
and left vocal cord synchronous with those of palate. None seen on right side, 
movements being those only of normal phonation and respiration. 

Examination of cerebro-spinal fluid and blood: very slight increase in protein 
content. Wassermann reaction: negative. Lange: no change. 


Progressive Muscular Atrophy with Involuntary Movements 
of One Arm, 


By F. M. R. WatsuHe, O.B.E., M.D. (shown by Dr. FERGUS 
R. FErRGuson). 


A. H., MALE, aged 48, has complained of weakness of right leg and right arm for 
twelve months. The illness started in January, 1927, with feelings of cramp and cold- 
ness. In March, 1927, weakness and wasting were noticed in the right leg. In August 
he complained of shooting pains in the right leg, followed by stiffness of the neck 
and right shoulder. The right arm became weak in September. In October the 
right arm became tremulous during volitional activity. 

On Examination —Gross facial asymmetry on movement (physiological). 
Right-sided hemiparesis with wasting of muscles of upper and lower extremities. 


F—-N2 4% 
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34 Walshe : Myoclonus Epilepsy ; Symonds: Verebellar Tuberculoma 


Fibrillation seen in the deltoid, quadriceps, and calf muscles; gross action tremor of 
right arm. Spasticity of right leg; right abdominal reflexes sluggish. 

Tendon jerks brisker on the right side. Right Babinski response. 

Cerebro-spinal fluid, normal. 


Myoclonus Epilepsy. 


By F. M. R. WatsuHe, O.B.E., M.D. (shown by Dr. Freraus 
R. FERGUSON). 


I. L., A JEWISH boy, aged 18. Complains of twitching of the muscles of the right 
arm for twelve years. 

The illness is supposed to have originated as the result of his being frightened 
during an air raid about twelve years ago; he started shaking all over. Shortly 
afterwards the fingers of the left hand went “crooked”—they were “spread out 
like a fan.” The fingers remained like this until four years ago, when they began 
shaking and twisting about, and he felt a twitching in his left shoulder. About this 
time he had three fits, characterized by unconsciousness, generalized twitching and 
cyanosis. It was preceded by a cry—no incontinence, no tongue-biting—lasted half 
an hour. Fell asleep after fit. 

Eighteen months ago the fingers of the right hand became crooked and there 
have been similar movements in these fingers. 

Indistinctness of speech for four years—more marked during the last six months. 

Some mental depression for two or three years. 

No family history of any fits or any similar trouble. 

Previous History.—Tonsillitis (three times) with otitis media. 

Ezamination.—Slurring dysarthria with lagging speech, left facial weakness. 
Right chronic suppurative otitis media. Irregular jerking, shock-like, involuntary 
movements of left arm and fingers. Very marked in anterior portion of deltoid. 
The movements can be abolished by placing the arm in a certain position. Move- 
ments seem to be more marked in an area if attention is drawn to that area. The 
movements cease during sleep. Similar movements in muscles of right hand and in 
extensors of thumb. No movement seen in region of shoulder-joint. 

Recently the patient thinks that he has felt twitchings in the right leg similar to 
those in the arms. 

Electrical reactions of arm muscles normal. 

Skiagram of skull.—Right mastoid region is relatively opaque. 

Cerebro-spinal fluid.—Total protein 0-05 per cent., otherwise normal. 


Cerebellar Tuberculoma—Medical Treatment—Improvement. 
By C. P. Symonps, M.D. 


E. E., AGED 15, first came under observation in June, 1926, with a history of 
six months’ headaches and the complaint of weakness of the right arm and leg. 
The headaches were described as intermittent and paroxysmal, situated always in 
the right suboccipital region and with a definite tendency to come on in the early 
morning on waking. She had had several attacks of giddiness in which she was 
compelled to sit down, although she had never actually fallen. Double vision had 
been noticed for the first time a month before she came to hospital. She was said 
by her mother to have become apathetic. 
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On examination she presented the following physical signs: (1) She carried her 
head with occiput inclined and rotated towards the right shoulder. The right 
shoulder was carried higher than the left. She walked on a wide base with a 
tendency to stagger to the right; (2) on conjugate deviation of the eyes to right 
or left there was skew deviation, the eye nearer the object being turned up 
and out, the other down and in; (3) nystagmus was also present on conjugate 
deviation, with a rotary as well as a horizontal component, coarser and slower on 
looking to the left; (4) the finger-nose-finger and heel-knee tests revealed gross 
incodrdination on the right; (5) there was slight weakness of the left palate and tongue, 
and the abdominal reflexes on the left were less easily obtained than on the right. 

There was no papilledema; no other physical signs were discovered in the 
nervous system. Her general health appeared good, but a few rales were heard on 
several occasions at the apex of the left lung. Radiographic report on the chest was 
that the root shadows were large: no other abnormality. One of her sisters 
was reported to have a tuberculous knee. 

The provisional diagnosis of a right-sided cerebellar tuberculoma was made and 
it was decided to treat her on general lines while awaiting the possible need of 
a decompression. 

She was subsequently kept under observation as an out-patient, treatment 
consisting of a daily saline purgative, malt and cod-liver oil and artificial sunlight. 
In November, 1926, as the symptoms of increased intracranial pressure were 
subsiding rather than increasing and no papillaedema had developed, she was notified as 
a case of tuberculosis and sent to a convalescent home by the sea, where she remained 
two months. During the first month she was kept at rest in bed and subsequently 
allowed to get up gradually. She returned relatively free from headaches and with 
some improvement in her physical signs. 

During the past year she has steadily improved. She has had no serious head- 
ache within the past six months, and for the last three months has been at work in 
a factory for leather goods. She is obliged to depend mainly upon the use of her 
left hand, owing to the incoérdination which persists in the left. 

Opinions are especially invited upon the diagnosis and ultimate prognosis in 
this case. 


Bilateral Thrombosis of the Posterior Cerebral Artery. 
By J. P. Martin, M.D. 


PATIENT, A. T., aged 77, retired policeman. 

History.—Two years ago woke up one morning with complete loss of memory 
and some disturbance of sight. No description of this visual disturbance is now 
obtainable. About ten days later on waking in the morning he was unable to 
see at all. After one attack there was weakness of the left side; after the second 
attack both knees were weak and the patient “ fell about rather,” but never lost the 
ability to walk. The weakness of limbs and unsteadiness of gait lasted only a few 
days. After six or eight weeks some sight returned, the patient being able to 
recognize things at a distance, e.g., an aeroplane in the sky. There has been no 
further change in the sight. Memory slightly recovered but still bad. Twelve 
— ago there was another slight stroke with transient loss of power in the 
eft side. 

Present Condition.—Intelligence generally enfeebled ; speech normal. Optic discs 
normal in appearance, retine and retinal vessels approximately normal. Each 
visual field consists of the central portion only ; there seems to be a small field on 
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each side of the fixation point—i.e., no full hemianopia. The patient is completely 
unable to find his way in a room; he cannot recognize people by sight ; can recognize 
colours and can judge the distance of an object from his face with average accuracy. 
The pupils react normally and the external ocular movements are full. The eyes 
often move aimlessly like those of a blind person. Smell and taste normal; hearing 
slightly impaired 

Voluntary movements of the tongue seem to be impossible, though in speech it 
acts normally. Remaining cranial nerve functions normal. 

Reflexes —Tendon-jerks of left side brisker than those of right; left plantar 
reflex doubtfully extensor. 

Power good in all limbs. Sense of position in fingers and toes normal. Super- 
ficial sensation, normal. Gait, normal. 

Radial arteries greatly thickened; pulse regular; heart sounds, normal; systolic 
blood-pressure, 150 mm. Hg. 


A Case of Dermato-Myositis. 
By J. P. Martin, M.D. 


PATIENT, Mrs. B., aged c. 50. 

History.—About 13 months ago began to have difficulty in getting up from a chair 
and in raising her arms; these disabilities gradually increased; after a few months 
was unable to stand, and when sitting had difficulty in holding up her head ; for the 
last four or five months has been confined to bed ; has become thinner. 

Present Condition.—-The skin on the lateral parts of the face, on the chest and 
shoulders, the right side of the abdomen and the anterior surfaces of the legs, and toa 
less extent on many other parts of the body, is thickened and bound down to the 
underlying tissues. The muscles of the shoulders and chest, the biceps brachii, the 
hamstrings and other muscles are hardened, and in the pectorals, biceps brachii and 
hamstrings there are contractures ; sensation is everywhere normal and there are no 
signs of disease af the central nervous system ; cerebro-spinal fluid normal. 

The patient is being treated with fibrolysin, massage and warm baths, and 
improvement is noticeable in the skin and muscles of the neck. 


A Case of Spondylolisthesis. 
By J. P. Martin, M.D. 


PATIENT, A.C., male, aged 16. Two years ago began to suffer from pain in back 
of left thigh, extending at times up to hip and down to heel; the pain occurred chiefly 
on walking or standing. When he walked there was definite lordosis and slight 
deviation of the spinal column to the left. Radiograms (taken in the lying position) 
revealed no abnormality. 

The deformity has gradually increased. There is no definite wasting of the 
muscles of the back ; the hip muscles are small; on examination of the nervous 
system no abnormal signs have been found. Skiagrams of the lateral aspect of the 
vertebral column show that the lumbo-sacral angle is much accentuated, the fifth 
lumbar vertebra being too far forward on the sacrum. 
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Section for the Study of Disease in Children. 
President—Mr. GrorGE E. Wavueu, F.R.C.S. 





[November 25, 1927.) 
Two Cases of Renal Dwarfism. 
By E. A. CockayneE, D.M., F.R.C.P. 


(I) M.C., A GIRL, aged 53 years, admitted to the Middlesex Hospital on May 27, 
1927 ; the fifth child of a family of six, all the others healthy ; has had no infectious 
illnesses, but has always been a very quiet child. Since January, 1927, she has lost 
her appetite, and on March 24 had a fit at school and another at home shortly 
afterwards. The fits are said to have lasted ten minutes, during which she twitched 
all over, but especially on the left side of the face. On May 18 she began to vomit, 
and vomited once or twice a day, irrespective of food, until May 24. The mouth 
became ulcerated on May 22. 

On admission she looked ill and poorly nourished, her eyes were sunken and had 
dark rings beneath them, and her face was pale. Tongue furred; abdomen full; 
reflexes normal; fundi normal, no hemorrhages, no neuritis, no retinitis; no 
albumin in urine. Height 384 in. (normal 43 in.); weight 28 lb. 14 oz. (normal 
43 lb. to 45 lb.), 

On June 1 the temperature rose to 99°4° F. and remained raised, usually about 
100° F., until July 3. Vomiting began again on June 2, and she vomited from one 
to six times a day until June 25. During this period she lost weight and became 
more apathetic and drowsy. Tuberculous meningitis or cerebral tumour was 
suspected and lumbar puncture was performed on June 8. The cerebro-spinal fluid 
was under slightly increased pressure and clear; cells 3 per c.mm.; Nonne-Apelt, 
phase 1 and phase 2, negative ; total protein 0-013 per cent. ; chlorides 800 mgm. per 
cent. On June 19 the left plantar response became extensor and lumbar puncture 
was performed again, but, as it was suspected that the condition might be uremic 
owing to the discovery of albumin in the urine, the nitrogen content of the cerebral 
spinal fluid was investigated and reported on as follows :—urea 46 mgm., non-protein 
nitrogen 60 mgm., creatinin 2 mgm., chlorides 720 mgm. per cent. This result led to 
an examination of the blood which proved that she had uremia. Blood analysis has 
always shown a high degree of nitrogen retention, but the retention was highest when 
the uremic symptoms had disappeared and the child’s general condition was much 
better. The following are the figures in milligrams per cent. at different dates :— 


July 4 July 8 July 18 August 22 October 3 
Urea ... cl : ree 128 sted 129 hae 267 _— 103 iain 136-8 
Non-protein nitrogen... 132 eo 130 en 192 ee 109 ee 141-2 
Uric acid re > a - ia 4 ro 4-4... ~ 
Creatinin .. aie sai a — eae 3 — a — 
Chlorides .. ie 528 e —- se 510 — 610 io — 


| have records of sixty-five examinations of urine, each specimen collected over a 
period of twenty-four hours; it has varied in volume from 320 to 1,660 c.c., being 
lowest when vomiting was most severe; the specific gravity has ranged between 
1002 and 1008: the percentage of urea varied from 0-6 to 1-7 grm. per cent., and 
between August 13 and 21 was invariably below 1 per cent., though at this time she 
was in better health; chlorides have been 137, 140, 146, 181 mgm. per cent. ; 
albumin has always been present, sometimes a very faint trace and sometimes 
a heavy cloud; the deposit usually contained leucocytes, but red blood-cells were 
found on one occasion and a few casts on another. 


F—Cu 1 
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The kidneys have never been palpable and no renal shadows were seen in either 
of the radiograms of the renal areas. 

On August 8 the percentage of urea in the vomit was 0°3 grm. Cardiovascular 
system : Heart, apex beat 4 inch outside nipple line; arteries not thickened ; blood- 
pressure: systolic 120, diastolic 90 mm. Hg. Blood-count: Red cells, 1,500,000 
per c.mm.; hemoglobin, 45 per cent.; colour index, 1:5; white cells, 12,000; 
polymorphonuclears, 56:5; lymphocytes, 35:5; monuclear, 6; eosinophil, 1; mast 
cells, 1 per cent. on June 2. Red cells, 1,700,000 ; haemoglobin, 36 per cent. ; colour 
index, 1 on July 8. Skiagrams of the wrists, shoulders, ankies, knees, and hips show 
a perfectly normal appearance of the bones and only a slight delay in ossification. 

















The diagnosis lies between congenital cystic kidneys and renal dwarfism, and 
against the former is the absence of clinical or radiographic evidence of enlargement 
of the kidneys and the early age at which uremia has developed. 

(Il) A.C., Boy, aged 5 years. Parents healthy but small, four half-brothers and 
sisters, healthy, three tall and one short of stature. Pneumonia at 1 year, measles, 
whooping-cough, and influenza and bronchitis at 4 years. Fed on Nestlé’s milk 
for three months, und then on Cow and Gate. 
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The child has never been strong, but was able to walk at 2 years of age, the time 
when his mother first noticed the thickening of wrists and deformity of legs. At 3 
vears became unable to walk and has not walked since. 

Condition on admission to the Middlesex Hospital, October, 1927.—Very small ; 
height 33 in. (normal 37 in.), and weight 25 ib. 2 oz. (normal 37 lb. 3 oz.) ; pale ; 
muscles flabby ; marked hypotonus. 

















Fic. 2. 


Cardiovascular system.—Heart, apex beat just outside nipple line, 2% in. from 
middle line, sounds normal, no thickening of arteries; blood-pressure: systolic, 
95 mm. Hg; no retinitis. Urine, volume in twenty-four hours 140 and 220 c.c.: 
specific gravity 1010; urea 1-16 and 1-28 grm. per 100 c.c. ; albumin present ; some 
white leucocytes and a few casts on the second occasion ; no blood. 

Blood-urea 143 mgm., non-protein nitrogen 91-5 mgm., creatinin 1-6 mgm., uric 
acid ey mgm., chlorides 515 mgm., cholesterol 77 mgm. per cent. Kidneys not 
palpable, 

Epiphyses of radii much thickened, femora bowed forwards, well-marked genu 
valgum on both sides, forward bowing of lower ends of tibie, and slight outward 
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bowing of tibiz and fibule, all epiphyses of long bones thickened. X-rays show that 
the epiphyses at lower ends of radius and ulna on both sides are widened and their 
ossification irregular and not sharply defined ; greenstick fractures near upper end of 
left radius and ulna, all epiphyses of long bones of lower extremities are much 
enlarged and saucer-shaped with irregular ossification, that at the lower end of 
the right fibula appears to be dislocated ; there seems to be irregular ossification at 
the ends of the shafts of all the long bones. No centre of ossification has appeared for 




















Fig, 3 


the great trochanters or heads of fibule, and there are only four centres for tho 
carpal bones on each side and none for the epiphyses of the proximal phalanges of 
the thumbs. Ossification is about two years behind that normal for a boy of 5. 

{For the biochemical investigations in both cases I am indebted to Professor 
E. C. Dodds. ] 

In the first of the cases the urine has been examined and has proved sterile, so it 
does not seem likely that there is any congenital abnormality of the ureters. It is 
not like the case which was shown at the last Clinical Section. 
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Discussion.—Dr. KINGSTON BARTON said this nomenclature should be changed. 
There was no actual dwarfism, but simply a great want of development in children suffering 
from early and severe cirrhosis of the kidneys. The main feature of any infantilism was 
a similarity to rickets, but these children became “ knock-kneed ” at about the fifth year of 
age, i.e., much later than in true rickets. Such a severe disease as granular contracting 
kidneys must have a potent effect on the endocrine glands and on all forms of growth. 
Renewed research was required on the whole developmental system, and the secondary effects 
of fibrosis of the blood-vessels on all the endocrine glands. In 1911 Dr. Morley Fletcher, and 
Dr. Barber, of Derby, had brought forward cases which had proved at post-mortem examination 
that the essential feature of the complex was early cirrhosis of the kidneys, and in many cases 
shown at meetings of this Section there had always been the same thing, simply pure cirrhosis 
of the kidneys in early life. On the other hand, all well-known writers on kidney disease 
e.g., Leonard Guthrie (whose monograph on early cirrhosis of the kidneys was classical), 
Gulland Sutton, George Johnson and Samuel West, related many early cases of kidney 
cirrhosis but did not mention dwarfism or rickets. So that clearly there was an undiscovered, 
factor in some cirrhotic kidneys which produced the pseudo-rickets. Intra-uterine cirrhosis 
of the kidneys or an onset of this disease within a few weeks of birth, might be the chief cause 
determining the late deformities in the bones and joints. One author had reported that these 
cases had occurred in infants born of mothers who had suffered from eclampsia. His (Dr. 
Barton’s) contention was that the word “‘ dwarfism” was inappropriate, and that these cases 
were a special variety of early renal sclerosis. Albumin-like uremia was simply an end- 
feature determining death, as was easily proved when any of these children were submitted 
to operation for rectification of their bone deformities. 


Dr. F. PARKES WEBER said that, although the renal disease in cases of renal dwarfism 
probably developed on the basis of some congenital actual or “ potential’ defect in the 
kidneys, it was remarkable that renal dwarfism showed no familial incidence. Yet in a few 
families a remarkable familial incidence of nephritis (not connected with renal dwarfism) had 
been recorded, presumably dependant on some constitutional familial defect. He asked 
Dr. Cockayne whether he knew of renal dwarfism ever occurring in more than one member of 
the same family (as notoriously congenital cystic kidneys occasionally did). 


Dr. E. A. COCKAYNE (in reply) said that a distinction should be made between these cases 
in which he was sure there was a congenital defect, the kidneys being abnormally small, 
with an added inflammation, either intra-uterine or of later development—and the cases of 
chronie interstitial nephritis, which clinically resembled those in adults. Until we knew the 
exact nature of the congenital defect in the former class, he thought the name “renal 
dwarfism,”” which was well known, should be retained. 

He had no knowledge of a familial incidence in this disease. It appeared to be unlike 
congenital eystic kidney, which might be present in several members of a family and in 
which consanguinity in the parents had been recorded. This was, no doubt, a Mendelian 


recessive. 


Renal Infantilism. 
-By JAMES MAXWELL, M.D. 


V. M., MALE, aged 9 years. 

History.—Began to have fits when nearly 2 years old, and had them frequently 
for three years. Since the age of 5 has had occasional minor epileptiform attacks 
only. Has always been undersized and underweight. 

Family History.— Three other children, all healthy. 

The child has been under observation in the out-patient department of the 
Hospital'for Sick Children, Great Ormond Street, for eighteen months. 
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Examination.—Patient is very small and thin for his age—weight, 234 lb. He 
presents no abnormal physical signs in the heart, lungs, abdomen or central nervous 
system. 

The mentality appears to be normal, in view of the fact that no systematic 
attempt at education has been made. 

Urine—always pale, constantly of low specific gravity, and always containing 
albumin in small quantity. A few white blood-cells, and a very few red blood-cells 
are present, but no casts. 

Blood-urea, June 1, 1927, was 140 mgm. per 100 c.c.; November 12, 1927, was 
108 mgm. per 100 c.c. 

X-ray examination of the bones reveals no abnormality. 

Cirrhosis of the kidney is a possible explanation of these cases. The relationship 
of the bone changes needs working out. We know cases in which, post mortem, there 
has been found a very small kidney, obviously not working, the other kidney being 
hypertrophied to make up for the deficiency. In the present case I think both the 
kidneys are small, therefore compensatory hypertrophy cannot occur. 


Specimen of Congenital Macroglossia. 
By JAMES MAxwELL, M.D. 


I.S., FEMALE ; weight, 74 lb. Full-time, normal labour. Born February 26, 1927, 
on the District, and admitted to St. Bartholomew's Hospital two hours after delivery. 
The child was able to swallow. On examination : the tongue was enlarged, extending 
down over the manubrium sterni, and on stimulation a peculiar peristaltic movement 
was seen, extending from the base towards the tip. Large dilated blood-vessels 
were visible. 

Congenital malformation of left ear. No other malformations were found. 

Mother’s History.—Aged 36 years. Two previous normal children; last 1920. 

The child died suddenly at 1.30 p.m. on February 28, 1927; just before death 
was pale and limp and there was no cyanosis. 

At autopsy, a large patent foramen ovale was found. 

Section showed a cavernous hemangioma. 
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Fibro-Cystic Disease of Humerus. 
By ExizaBetH O’Fiynn, M.R.C.P., and Eric A. Crook, F.R.C.S. 


THIS case was shown six months ago after a spontaneous fracture. 
At the operation soon afterwards the upper third of the shaft of the humerus 
was resected. 


The pathological specimen and microscopic sections show the nature of the 
condition. 

The skiagrams show the stages in restoration of the shaft of the humerus. 

Slides and skiagrams shown. ] 


Discussion—Mr. Eric A. CROOK said that when the child was shown six months ago 
there was what he had taken to be myeloma of the humerus. Since then, resection of the 
upper part of the humerus had been performed, followed by bone-grafting. The specimen 
showed, quite clearly, fibro-cystic disease. 

Mr. G. E. WAuUGH (President) asked whether Mr. Crook had considered the possibility 
that when there was spontaneous fracture in fibrocystic disease, it might be one of the modes 
of spontaneous cure of the disease. Recollection of that might sometimes save the surgeon 


a major operation. Was the range of movement in this case all that the exhibitor hoped for ? 
This was a very good structural end-result. 


Mr. CROOK (in reply) said that full range of movement had returned. He showed the 
picture of the original condition. In this case certainly the fragments were in very good 
apposition, but he thought it was difficult to believe that an extensive lesion like this would 
have absorbed and disappeared simply, as the result of the spontaneous fracture. 


Ceeliac Disease. 


By MARGARET EmSLIE, M.B. 


H. R., GIRL, aged 4 years. 

Father and mother healthy. Other children 11, 9 and 24 years. All children 
bottle-fed, except child of 24. 64% lb. at birth, premature two weeks. 

History.—Healthy, till 14 years: then whooping-cough, accompanied by a “ fit” 
of some sort. Began to get very thin with marked abdominal enlargement ; gains 
in weight being slight and irregular. Cut teeth normally. Motions noticed to be 
loose, frothy, bulky and offensive, light putty in colour, and often mixed with 
undigested food. Vomiting apt to occur if food was pressed. The child had walked 
when 1 year old but became weaker and showed little energy. 
backwardness in learning to talk. ; 

Bottle-fed on “ Cow and Gate”’ milk from ten days to 10 months old: then mixed 
food with 4 to 1 pint cow’s milk daily: “ plenty of eggs, butter and dripping.” 

July 13, 1927.—Attended hospital. Pale child, apathetic and small for her age: 
weight 233 lb. Abdomen very large and soft : liver and spleen not palpable. Heart 
and lungs normal, urine normal, some dental caries. 

November 9, 1927.—Nutrition improved, better colour, though feet very cold 
and blue. Abdominal circumference at umbilicus 19$ in. Slight systolic murmur 
confined to apex: no cardiac enlargement. Weight 284 lb. 


There was no 
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November 16, 1927.—Blood examination: Red blood-corpuscles 5,780,000 ; 
heemoglobin 80 per cent. Red blood-corpuscles vary little in size and shape. White 
blood-corpuscles 11,240 perc.mm. Differential: polymorphonuclears 51 per cent. ; 
small lymphocytes 34 per cent. ; large lymphocytes 10 per cent. ; large mononuclears 
1 per cent. ; eosinophils 0 ; basophils 0; transitionals 0. 

Bacteriological Examination of Stool.—Reaction faintly alkaline: no abnormal 
organisms in smears, Bacillus coli only grown. No non-lactose fermenting organisms 
isolated. 

Chemical Analysis of Dried Fxces.—Total fat 28-6 per cent. : 75 per cent. of total 
fat split, 25 per cent. unsplit. 

X-ray Examination.—No evidence of rickets. 

Treatment, July 7, 1927.—High protein fat-free diet prescribed: skimmed dried 
milk in place of fresh milk. Emuls. ol. morrh. 5jss. t.d.s. Ferri carb. sacch. gr. v t.d.s. 


Discussion.—Dr. EMSLIE said that the child had responded well to dietetic treatment. 
She had gained 5 lb. in the last four months, apparently without remission, and was. now 
bright, chubby and good-tempered, though small and retarded in development. The abdomen 
was still enlarged, showing a morning to evening variation of 2 in. The stools, while still 
bulky and offensive, were reduced to one a day. Carbohydrates in the form of vegetables and 
cereals were satisfactorily tolerated. The polycythemia, discovered a week previously, 
was interesting, in that pallor had been noted on the child’s first attendance at hospital, 
although no blood-count bad then been done. She now had much more colour, tending to be 
blue, and a murmur was present. 

Dr. DONALD PATERSON said he had watched this case for a year, and it was clinically 
typical, with the large abdomen and very smail liver; one of the important points about the 
disease was the inability to palpate the liver. The abdomen being so large, the condition 
might be taken for abdominal tuberculosis ; the small liver, however, was against that. The 
history of clay-coloured stools was also typical. The chief interest of the case was the 
remarkable progress which had ensued since the child was put on cceliac diet. 


An Unusual Case of Asthma. 
By R. Cove-Smitu, M.B. 
(Introduced by Dr. DONALD PATERSON.) 


THE following case seems to be of interest, and it presents somewhat of a diagnostic 
problem :— 
D.S8., aged 11 years, was first brought up to Great Ormond Street Hospital with 


a history of being nervous and having had frequent attacks in which he fought for 


breath. 

He had had measles and chicken-pox. Was one of seven children. 

Mother had frequent headaches and father had ‘* weak chest.”’ 

There was little to be heard in the chest at this time, but the urine contained 
much albumin. 

Complete wrine examination, July 29, 1926, showed total protein+++. Few 
white blood-cells and few granular casts. Urea concentration, first hour 3°48, 
second hour 3-70. : 

Blood examination showed blood-urea 36 mgm. per cent. 


es a4 » cholesterol 142 mgm. per cent. | within normal 
- » plasma protein 7-04 limits. 
‘i » non-protein nitrogen 47 mgm. per cent. 


Urine examination, October 27,1926, showed albumin + ++, very few white 
blood-corpuscles, very few red blood-corpuscles, and very few granular casts. Urea 
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concentration, first hour 2:4, second hour 2°75, third hour 3-10. Blood-urea 
79 mgm. per cent. 

A diagnosis of spasmodic asthma had been made, and it was found that specimens 
of urine taken during and after the attacks always contained much albumin, while 
further questioning elicited the fact that he was puffy under the eyes after the 
attacks of asthma. 

Again, June 22, 1927, the urine showed albumin + + +, and a trace of urobilin, 
a few white blood-corpuscles and few granular casts. Blood-urea 33 mgm. per cent. 

On November 9, 1927, he had rhonchi especially marked over the left upper lobe 
with prolonged wheezy expiration over both lower lobes behind. Much albumin 
was present in the urine. 

X-ray of the chest shows scattered fibrosis and increased hilar shadows. 
Dises, clear. 

Blood-pressure 96. Weight in January, 1927 = 70 lb. Present weight 72% lb. 

Intracutaneous tuberculin test (Mantoux) positive (November 9, 1927). 

Recently repeated blood-urea and blood-cholesterol figures not to hand. 

This boy is definitely under weight and during the first ten months of the year only 
gained 241lb. During the last month, however, he has put on a further 24 lb., and his 
attacks of asthma have been definitely less frequent. 

The outstanding points about the case are (a) the association of albuminuria with 
attacks of asthmatic type; (b) the presence of cedema at these times; (c) the finding 
of a high blood-urea, 79 mgm. per cent., during an attack; (d) the negative findings 
between the attacks; (e) the presence of a positive Mantoux test (intradermic 
tuberculin). 

It seems difficult to correlate these findings. The case hardly fits in with Epstein’s 
conception of chronic nephrosis, for the retention of nitrogen points to some definite 
kidney damage ; nor is there increase in the cholesterol content of the blood or signs 
of hypothyroidism on which this author lays stress. I hardly think that amyloid 
disease or a lipoid nephrosis can be present, although in this connexion we have a 
positive T.B. test associated with fibrosis and chronic chest trouble. 

In certain cases of nephritis there is retention of non-volatile acid (perhaps owing 
to defective excretion of phosphate) and thus acidemia is present. This may 
stimulate the respiratory centre and produce attacks of respiratory abnormality. On 
the other hand the asthmatic condition may be primary and the consequent cyanosis 
and congestion cause a congestive albuminuria. 


Discussion.—Dr. E. B. COCKAYNE said he wondered whether the blood urea was high 
when albumin was present in the urine and normal at other times? Was there any evidence 
of vasoconstriction such as pallor during the attacks? He could not help correlating the 
albuminuria and the asthma, and thought the albuminuria must be due to a vasomotor 
condition or to spasmodic contraction of the renal vessels. 

Dr. KINGSTON BARTON said that the appearance of albumin in this patient’s urine could 
be easily explained on simple mechanical (? hydrostatic) grounds, from the severe back 
pressure in the venous system always found where the right heart was over distended, as it 
certainly must be in a case of asthma. 


Facial Nerve Paralysis. 
By D. W. Winnicott, M.R.C.P. 
A. E., AGED 1 year 2 months, male. 
Past History.—A healthy baby. 
History of Present Condition.—In July, 1927, at 10 months, became feverish and 


vomited twice. The next day the doctor noticed right facial weakness. For 
two days the baby slept excessively, after which the general condition rapidly 
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improved and became quite normal in two to three weeks. On the eighth day the 
patient was brought to the Queen’s Hospital for Children and admitted. By this 
time he was vigorous and almost normal, except for the nerve lesion found. 

At no time was there any ear disease. 

Examination revealed a severe right facial paralysis ; the frontalis portion was 
probably not completely paralysed, but to confirm this was difficult because of the 
age of the baby. For this reason also it is not possible to be certain, but for a day 
the house physician found right external rectus weakness and inequality of pupils 
{right greater than left). Otherwise the C.N.S. appeared normal. 

The results of lumbar puncture were as follows (Dr. E. O’Flynn) :— 


Day of Naked Increased Total 


illness eye Coagulum pressure protein Globulin Chlorides Sugar Cells 
per cent. per cent. 
S.ther.. +... ©. 8B ..Bht + «OS ... - ... 300... Polymorphs and 
Pandy + + ... lymphocytes, a 
few plasma cells 
wD cn SO. ee Ce ORD + + -»- O70 ... Trace ... 40... 


16 ... Blood-contamination. 
18 ... Blood-contamination (Wassermann, negative) 


oS ..; Tara... + ... + ... OG%S ... + + .. 0-75... Present ... 283... Leucocytes, no 
+ organisms seen 
35... Hewy .5. ore — ove OD .... + .. 0-72 —  ... 700... Nearly all 
+ lymphocytes 
47... Clear ... + .. — .. 0-05 ...N.-A. + .. 0-73 ... Normal... 93... Nearly all 


lymphocytes 


An irregular temperature lasted for three weeks. The facial paralysis gradually 
decreased, and no further signs or symptoms developed. 


Discussion.—Dr. F. PARKES WEBER said that he was tempted to suggest that a minute 
abscess or suppurating cyst might have evacuated itself into the cerebro-spinal fluid and then 
gradually healed up. He did not know if this suggestion could be made to fit into the 
history of the facial paralysis. He admitted, of course, that such a suggestion was an 
improbable one.' 

Dr. WINNICOTT, in reply, said that he was interested in Dr. Weber’s suggestion, though 
he did not think that the cerebro-spinal fluid findings supported such a theory. It seemed 
to him likely that the case was one of poliomyelitis, with a localized patch of meningitis. 
The interest of the case lay in the association of so high a cell-count in the cerebro-spinal 
fluid, with complete recovery of health, except for the facial paralysis, which lingered for a 
few months. 


Facial Nerve Paralysis, associated with Fits. 
By D. W. Winnicott, M.R.C.P. 


F. I., AGED 7 years, one of twins. 

Family History.—Three other children, well. 

History.—October, 1923, when 2 years 11 months old had measles, followed by 
a fit. After the measles he had six more fits. The mother noticed the left eye 
watered since measles. Second fit November, 1923. Third fit January, 1924. 
Fourth, fifth, six, and seventh fits February to August, 1924. After which no more 
fits. About August (1924) the mother noticed left facial weakness. 

There was no ear disease. 

September, 1925.—Left facial nerve paresis noted in out-patient department, also 
? left external rectus muscle weakness. Maximum paresis was of the orbicularis. 

Since September, 1925, there has been progressive improvement. 





1 Cf. Dr. Parkes Weber’s suggestion in the case of the ‘‘ Pituitary Tumour (? Cystic),’’ that he showed 
at the Clinical Section in May, 1927 (Proc. Roy. Soc. Med. [Clin. Sect.}, 1926-1927, xx, 72). 
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Encephalitis after Measles and Chicken-pox. 
By D. W. Winnicott, M.R.C.P. 


M. F., FEMALE, aged 2 years 10 months. 

Healthy family history. 

History.—Development natural till age 1 year 9 months, then had measles and 
chicken-pox, not well since. Sheseems to have no power of balancing ; the attempt to 
balance brings about terror which makes apparent a respiratory difficulty. 

Examination.—The child is very stubborn but probably of normal intellect. This 
is masked by an unchanging expression of face, and by the fear she has of being 
afraid, because of the laryngeal obstruction which is increased by increased respiration. 

The C.N.S. lesions are: (1) The mask-like expression; (2) the lack of balance, 
tremor of the head, intention tremor of the hands, these being all greatly increased 
when she cries; (3) “ The right vocal cord has only a small range of movement, and 
lies in an adducted position, there being hardly any movement of abduction. It is 
also a little bowed, suggesting a paresis also of the thyro-arytenoid muscle.” [Report 
after endoscopy by Mr. Kenneth Lees. | 

Treatment by massage has greatly increased the speed of recovery of function. 
The child now walks when not among strangers. 


Discussion.—Dr. J. D. ROLLESTON said it was very interesting that Dr. Winnicott had 
been able to bring up two cases of this character following measles. Measles was supposed 
to be a neurotropic disease, but, in a fairly long experience, though he had been on the 
look-out for these sequele, he had not seen one, and that had been the experience of other 
clinicians too who had had much to do with measles, for instance the late Dr. C. B. Ker, of 
Edinburgh, and Dr. E. W. Goodall, who had recently left the Metropolitan Asylums Board 
Service. In many of these cases the supposed sequel were post hoc rather than propter hoc. 
In the first of these cases Dr. Winnicott himself had not wished to stress the measles as a 
cause. In the second case it would be interesting to know whether he attached etiological 
importance to varicella. Recently there had occurred several cases of encephalitis following 
varicella reported, including one by Dr. Winnicott.' Varicella was not so innocent a disease 
is was generally supposed. 


Dr. WINNICOTT, in reply, said that he was not stressing the association of the ence- 
phalitis in these two cases with the measles which preceded the one case and the measles 
and chicken-pox which preceded the other. In each case it had been necessary to rely on 
the mother’s memory for the important points in the history. But in the second case it 
seemed likely that either the measles or the chicken-pox had been responsible. A number 
of cases of encephalitis, after the common infectious diseases, have been reported, he himself 
having published one case after chicken-pox. How to fit in the abductor paralysis in this 
case with the cerebellar lesion and the possible mask-expression he did not know, 
except by assuming that the abductor paralysis in this case was due to nuclear lesion in 
the bulb. 


Multiple Arthritis with Enlargement of the Liver and Spleen. 
By CHarLes F. Harris, M.D. (for Dr. H. 'THURSFIELD). 


M.C., GIRL, aged 124 years. 
History.—The child was quite well till 34 years ago. She then had an illness 
whose symptoms were malaise, fever and a rash over her arms and legs, probably 


1 Brit. Journ. Child. Dis., 1926, xxiii, 107. 
F—CH2 ¥ 
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purpura. Since that time she has been an in-patient in various hospitals almost 
continuously. During the six months following the onset there was swelling, pain 
and limitation of movement of joints throughout her body ; at the end of that time 
the arthritis had apparently reached its present extent. Extreme wasting of the 
muscles of the limbs took place in the course of the next two years. Six months ago 
enlargement of her liver was noticed. 

Examination.—The child is afebrile. There is considerable wasting, especially of 
the muscles of the limbs. The joints at the knees, hips, shoulders, elbows and wrists 
are enlarged and their movement limited. The finger-joints are distorted to 
« relatively greater degree. Skiagrams of the joints show destruction of cartilage 
and bone. There is no evidence of focal sepsis in the nasal or cranial sinuses. 
Some teeth are carious. The area of cardiac dullness extends upwards to the 











Fia. 2. 


left clavicle and laterally 14 in. outside the nipple line. Pericardial fluid obtained at 
operation was slightly turbid and straw-coloured, and later provided a small fibrinous 
clot. The cells in it were 60 per cent. large mononuclear. Cultures were sterile and 
no organisms were seen. 

The liver extends 14 in. below the umbilicus. It is hard and tender and its 
surface smooth. 

The spleen extends to 1 in. below the umbilicus. It feels hard and its surface 
smooth. Splenic puncture provided only blood—no amyloid cells were seen. There 
is no ascites. 

Urine.—Albumin 0-125 per cent. No abnormal deposit. Cultures sterile. 
Vaginal swab: cultures and smear showed no abnormal organisms. 

Wassermann reaction of blood, negative. 
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Blood-count.—Red blood-corpuscles 2,900,000 per c.mm.; white blood-corpuscles 
3,900 per c.mm.; hemoglobin 25 per cent. Of the white blood-corpuscles 48 per 
cent. were polymorphonuclear. 


Mongolian Blue Patches. 
By J. D. Rouueston, M.D. 


GIRL, aged 2 years, the daughter of a Chinaman and an English woman. The back 
from the mid-dorsal region to the natal cleft shows five irregularly shaped areas of 
slaty-grey pigmentation measuring from 24 X 2in. to 23 X 8 in., and four smaller 
darker coloured spots ranging from 4 to 3 in. in diameter, two of which are in the 
dorsal region, one over the left iliac crest and one behind the right great trochanter. 
The child is dark haired and dark eyed, and presents the typical features of a racial 
Mongol. The mental condition appears normal. The mother states that similar 
patches were present in her other two children, a girl aged 7 and a boy aged 5, during 
the first few years of life, but have since disappeared. 

Only two previous examples of so-called Mongolian blue spots have been shown 
before this Section—both in European children—one by Dr. Langmead, and the 
other by Dr. Cockayne in a Jewish child. Jewish infants seem to be predisposed to 
this form of congenital pigmentation, as they are to amaurotic family idiocy. It is 
just twenty-one years since a case of Mongolian blue spots in a racial Mongolian was 
shown before the old Society for the Study of Disease in Children, by Dr. G. A. 
Sutherland, who contrasted a Japanese baby with an English mongolian imbeciie. 
Although much has been written about Mongolian blue spots by foreign writers, the 
condition has received a rather stepmotherly treatment in English text books of 
children’s diseases. The best account in English is to be found in the translation of 
von Reuss’s text-book. It is well to emphasize the fact, which, I gather from the 
questions put to me, is not sufficiently recognized, that Mongolian blue spots, the 
characteristic feature of the racial Mongolian infant, have nothing to do with 
mongolian imbecility. Comby, indeed, who has considerable experience of both 
conditions, says that these spots are never found in mongolian imbeciles. So far as 
I know there is only one case on record, described by Wateff, in which the two con- 
ditions coexisted, though this, of course, was a mere coincidence. Mongolian blue 
spots have been described for centuries by Chinese and Japanese medical writers, who 
have offered various fantastic explanations of their occurrence (von Kods). They 
usually disappear by the age of 7 or 8, and often earlier. They possess a certain 
medico-legal interest in that they are liable to be mistaken for bruises, and lead to 
unfounded accusations of cruelty being brought against the parents or others 
connected with the children who show these spots. 


REFERENCES. 


[1] Cockayne, E. A., Proc. Roy. Soc. Med., 1913-14, vi (Sect. Dis. Child.), 123. (2) ComBy, J., Arch. 
de méd. des enf., 1917, xx, 505; 1920, xxiii, 822. [3] Von Kods, A., Arch. f. Kinderheilk., 1910, lii, 1. 
[4] LaNGMEAD, F., Proc. Roy. Soc. Med., 1910, iii (Sect. Dis. Child.), 1°08. [5] Von Reuss, A. R., 
‘ Diseases of the New-born,”’ English translation edited by J. D. Rolleston, 1921, 889. [6] SUTHERLAND, 
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1909-10, No. 1. 
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Mongolian Blue Spots. 


Shown by W. H. Scort-Easton, L.R.C.P., M.R.C.S. (for 
Dr. DonAaLp PATERSON). 


Boy, aged 1 year 3 months, an only child. 

Complaint.—* Bruises "’ on the left shoulder and on both buttocks. These 
markings have been present since birth, and the mother attributes their existence to 
injuries during a difficult forceps labour. 

On Examination.—The child is apparently healthy. His features are mongoloid, 
but there is no microvephaly. (Head circumference 18 in.). He is rather a 
precocious child. 

A bluish patch, the size of a halfpenny, is seen over the spine of the left scapula. 
This patch is not raised or depressed, is not tender, is darker in the centre and lighter 
towards the periphery, and does not fade on pressure. 

Similar, but fainter, bruise-like patches are seen on the left side of the lower end 
of the sacrum and in a corresponding position on the right. The mother states that 
the patch over the left scapula has been slowly increasing in density and size. The 
other areas have not changed since first noticed. 


Dr. J. D. ROLLESTON said that Mongolian blue spots, the diagnosis of which he would 
support in this case, were rare in Europeans, among whom they were usually met with in 
only about 0-5 per cent. (Carnot). Their frequency, however, varied in different parts of 
Europe, being particularly high in Sardinia (Cozzolino) and Bordeaux (Boisserie-Lacroix), 
where there was a large foreign population. The practitioner, however, as Apert remarked, 
would be well advised not to suggest an admixture with foreign blood, as the family would 
not be grateful for such intelligence. 


REFERENCES. 


1| Apert, E., Presse méd., 1909, xviii, 209. [2] BorsseRin-Lacrorx, Journ, de Méd. de Bordeaux, 
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xxii, 801. 
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January 10, 1928. 
Theories of Suggestion. 
By Witu1AM Brown, M.D. 


ABSTRACT.—The word “ suggestion ” has been used in educational, scientific and medical 
literature in slightly different senses. In psychological medicine the use of suggestion has 
developed out of the earlier use of hypnotic influence. 

Charcot defined hypnosis as an artificial hysteria, Bernheim as an artificially increased 
suggestibility. The two definitions need to be combined to give an adequate account of 
hypnosis. Moreover, due allowance should be made for the factors of dissociation and of 
rapport in hypnotic phenomena. 

The relationships between dissociation, suggestibility, and hypnotizability. 

Theories of suggestion propounded by Pierre Janet, Freud, McDougall, Pawlow and others. 
Ernest Jones’s theory of the nature of auto-suggestion. Janet explains suggestion in terms of 
ideo-motor action in which the suggested idea, because of the inactivity of competing ideas, 
produces its maximum effect. Freud explains rapport in terms of the sex instinct “ inhibited 
in its aim” (transference) and brings in his distinction of “ ego”’ and “ ego-ideal” (or “ super- 
ego”’) to supplement the theory. Jones explains auto-suggestion in terms of narcissism. 
McDougall explains hypnotic suggestion in terms of the instinct of self-abasement. But 
different instincts may supply the driving power to produce suggestion-effects in different 
circumstances. Such instincts as those of self-preservation (fear) and gregariousness may 
play their part. Auto-suggestion as a therapeutic factor is badly named. It supplements, 
but does not supplant the will, and makes complete volition possible. 


THE word suggestion has been used in educational, scientific and medical litera- 
ture in slightly different senses. By educationists and pure scientific psychologists 
it is used to indicate a general influence on the mind, other than that of logical or 
rational argument. For example, a child is influenced rationally when it is taught a 
proposition of Euclid, in learning to understand the steps one by one in the right 
sequence and connexion ; but it can be influenced non-rationally by virtue of its 
general mental attitude towards the teacher, by the views on life of its fellow 
students, even by the beauty or ugliness of the rooms and buildings in which it is 
taught, by the climate, by the weather, and in a hundred other ways. These 
influences may not be contrary to reason, but they are independent of reason so 
far as the child individually is concerned. And we may regard this non-rational 
influence as influence by suggestion. 

Again, the child may be misled in its reasoning process-—it may fall into error 
for one reason or another. Many of the conditions under which it does so can be 
put under the heading of suggestion. In a general educational way we may use the 
term suggestion to cover all non-rational, including irrational, modes of influencing 
the mind. An individual may be influenced not only non-rationally, but also 


Psy 1 





574 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


26 Brown : Theories of Suggestion 


unwittingly, i.e., without realizing that he is being influenced. The weather may be 
depressing, and his fundamental mood may follow suit without his being explicitly 
aware of the fact. The influence there is an influence of suggestion. It may be 
considered a rational influence if he observes in the morning that the weather is bad, 
and infers from it (on the basis of previous experience) that he will have a bad day 
and will not be able to work so effectively as usual. But that view is not necessarily 
a true view, and he may be mistaken in it. Even if it were a true view, so that the 
result is rational, it need not necessarily be the work of reason. 

The word suggestion in pure psychology has been used in an even wider sense. 
In Professor G. F. Stout’s “Analytic Psychology,” there is a chapter headed 
“ Relative Suggestion,” in which he refers to the effect on the mind of pre-formed 
associations. Certain experiences have been passed through and retained in memory, 
and if one experience is repeated it tends to call up the memory of another. One 
experience “ suggests” the memory of another experience. Suggestion, then, may 
work according to the rules of association, either of contiguity or of similarity. That 
is a very wide use of the term. An officer’s gesture may suggest a certain movement 
to the platoon under his command, and they may spontaneously carry it out without 
having received a definite verbal order. The response to the command may be 
regarded as due to suggestion. It is not necessarily rational—not a form of 
persuasion. Persuasion is the word to use when speaking of influencing a person 
by rational means. Is giving a command or making a request a rational method of 
influence? Not necessarily. In its essence a rational method, it may on some 
particular occasion be non-rational. It probably should be classed under the general 
heading of suggestion, in its widest sense. 

In psychological medicine the use of suggestion has developed out of the earlier 
use of hypnotic influence, but I would emphasize the fact that hypnosis and 
suggestion are not the same thing. Hypnosis is a state of mental dissociation, in 
which certain interests of the subject’s mind may be appealed to, while other parts of 
the mind remain in abeyance. When a person is hypnotized he is more ready to 
respond to the influence of the hypnotist, because the dissociation of his mind 
prevents him from being able to call upon his reserves—to bring up cther 
considerations, review the situation and consider alternatives. He has become more 
suggestible, and his increased readiness to respond to suggestion is in part the result 
of mental dissociation. 

But the opposite relationship may hold good. Instead of suggestibility following 
upon hypnosis, hypnosis may follow upon suggestion. Indeed this is what generally 
occurs when a person is hypnotized. 

Let me describe how one would go to work if one had a patient requiring 
hypnotic treatment. After a preliminary physical and psychological examination of 
the conditions under which his illness set in—which need not occupy a very long 
time— if the patient is considered suitable for hypnotic treatment, the physician asks 
him to lie on a couch, to relax his muscles, to fixate a small mirror or other luminous 
object held about ten inches from his eyes and slightly above them—so that he has 
to turn his eyes slightly upwards and inwards—to look steadily at it, to fix his visual 
attention on it and to think of sleep. The hypnotist then proceeds to suggest that 
the patient is getting more and more drowsy, that his eyelids are getting heavy 
with sleep—that he will soon be asleep, but will continue to hear what the 
hypnotist says to him. His eyes close and he appears to sleep. The hypnotist may 
then suddenly hold his attention by speaking more urgently and more dramatically, 
saying “You may try as hard as you like, but you cannot open your eyes.” 
The mere fact that he is challenged makes him suddenly lose the knack ; there arises 
the momentary fear “ Perhaps I shall not be able to open my eyes,” and that 
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momentary fear prevents him from opening them. He gets into a slightly emotional 
condition, and he is ready to believe other statements made to him. If passes 
(with or without contact) are made down the arm and hand, with suggestions of 
rigidity and anesthesia, the arm does become rigid so that the patient is unable to 
bend it, and it also becomes anesthetic, so that a pin may be plunged deep into the 
flesh without causing any pain. In a deeper stage still the patient may become 
apparently quite unconscious, although subsequent investigation may show that he 
has retained an inactive dream-like consciousness throughout the experiment. 

Hypnosis seems to proceed in stages, of deeper and deeper degree. But nowadays 
we do not speak of stages of hypnosis, because, although they do occur, they 
have no definite sequence. The order in which they occur depends very largely 
upon the way in which, or the conditions under which, suggestions are given. The 
patient falls into a hypnotic state, and in that state becomes more ready to respond 
to suggestions, verbal or otherwise, from the hypnotist, and these suggestions may 
he used to increase the depth of the hypnosis. One stage in a good hypnotic subject 
is that of waxy or plastic flexibility, where the limbs, put in any position, remain 
in that position like those of a lay figure. This stage, like those previously described, 
is a state of dissociation. Indeed, most if not all of the phenomena of hypnosis seem 
to be phenomena of dissociation. The simplest of all is the patient’s inability to 
open his eyes. Again, if he clasps his hands and is then told by the hypnotist that 
he cannot separate them he is unable to do so. A further result very easy to pro- 
duce in a hypnotic subject is amnesia. If one suggests to the subject that he is 
unable to recall anything that happened the previous day, one will find later on that 
he cannot answer any questions about this period of time. These are all instances 
of dissociation—dissociation of the power of recalling certain memories, of the power 
of contracting certain muscles, of experiencing certain sensations. 

In a still deeper stage of hypnosis the hypnotist may seem to produce positive 
results instead of merely negative ones. If he suggests to a patient in a deeply 
hypnotized state that the latter will be able to see, say, a bright red light, the sug- 
gestion will take effect. What has happened is that the patient’s imagination has 
been stimulated, and continues working actively in a certain direction. You can 
take a blank card and tell him that you are going to show him your photograph, and 
he will see your photograph and describe it. And really, so far as one can make 
out, he does actually see something on the card. He projects on the card some- 
thing that is really in his own imagination. Here the difference between the hypno- 
tized subject and the normal person is mainly in the degree of activity and control 
of the imagination. When a person is hypnotized his imagination may become 
more active, but is under the control of the hypnotist. In more general terms, all 
hypnotic manifestations may be considered merely as the effect of an externally 
controlled imagination. An individual has been made to imagine that he cannot 
open his eyes; nothing having arisen to counter that imagination, the imagination 
takes effect. The normal person can call up a fairly accurate picture of another 
individual, but to see it at a definite spot and with a certain degree of steadiness 
may follow upon hypnosis, where the imagination is controlled by the hypnotist. It 
is not that the hypnotist has any occult power (magnetic, telepathic, or what not), 
but that his words and gestures call out a direct and inevitable response from the 
patient. The patient is ready to believe and expect that what the hypnotist says will 
come to pass. 

Various theories have been devised to account for this, some of which will be 
discussed later. One well-known theory is that of Freud, that these results follow 


he belief in a definite sequence of such stages was one of the errors of Charcot and the Salpétriere 
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because some bond of affection has sprung up between the hypnotized patient and 
the hypnotist. The patient responds to the hypnotist’s suggestions much as a young 
child would respond to the suggestion of a well-loved parent or nurse, in primitive 
credulity without after-thought or other consideration. Another theory is that in 
the process of hypnosis the patient has been thrust into a state of self-abasement, 
with the result that he is ready to accept orders from another person. This is 
McDougall’s view. -He assumes that in hypnotized people the instinct of self- 
assertion is in abeyance. Such a theory is based on the conception of dissociation 
at a fundamental level of the mind, viz., dissociation of one instinctive disposition 
from the others. 

Dissociation may increase suggestibility, or suggestibility may increase dis- 
sociation. A person may, for the moment, © forget’? how to use certain mental 
powers, and then through fear become permanently incapacitated, or he may succumb 
to suggestions in other directions. Or again, he may fall into a state of dissociation not 
through mental suggestion from anyone, but through strong mental or physical shock. 
During the War large numbers of soldiers became readily hypnotizable under the 
influence of intense mental and physical shock, either from shell concussion or from 
blows on the head received in other ways (falls, etc.). A person suffering from physical 
concussion is almost invariably easy to hypnotize. This concussion probably brings 
about physical dissociation of the higher centres of the brain. Drugs, such as 
alcohol, may produce a similar effect. That is fortunate, because hypnosis can be 
used in curing alcoholic subjects. Anesthetics such as ether or chloroform will also 
make a person more readily hypnotizable; and there is good reason for believing 
that anzsthetics produce relative dissociation in the highest cerebral levels. 
Hypnotism was originally used for operations, and if chloroform had not been 
discovered shortly afterwards, no doubt hypnotism would have been used much more 
extensively for this purpose. Incidentally I may mention that it still has its uses 
to prepare and calm the patient’s mind for an operation. It has very definite 
effects; among others, it may save the patient from nausea after the anesthetic. 
In many cases where the patients have feared the anesthetic more than the operation, 
suggestion treatment has freed them from this fear. 

Bernheim defines hypnosis as a state of artificially increased suggestibility, but 
such a definition is not fully adequate to the facts, because it does not explain 
sufficiently how the increased suggestibility is brought about. Although in some 
cases suggestion from the physician or hypnotist produces the hypnotic state, in 
other cases, as we have just seen, physical influences may increase suggestibility or 
hypnotizability, and certainly we must never forget that dissociation itself increases 
suggestibility. That was forced upon us by the experience of the War. Among 
thousands of shell-shock patients 15 per cent. showed functional amnesia to a 
greater or less extent. These patients were in a dissociated state, and in many cases 
had lost not only the power of recalling their frightening experiences, but also that 
of speaking, hearing, walking, controlling tremors, or bringing them to an end. There 
was a sort of general dislocation of the mind as well as of the nervous system. | 
found these patients easy to hypnotize, and the more pronounced the dissociation 
the more easily were they hypnotized. If a man had lost all his past memory one 
could hypnotize him straight away. A wave of the hand, and the mental trans- 
formation would occur at once. If the loss of memory was one referring to but a 
brief period of the past, the hypnotic state would not set in quite so readily. 
But every case showing an amnesia or dissociated memory was in some degree 
hypnotizable. Amnesia does not mean weakness of memory, but a loss of the power 
to recall a definite stretch of past experience. I observed six hundred such cases in 
France during the War. Every case was hypnotizable, and in every case memory 
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returned under hypnosis. Cases that I saw in England some months or years later 
were not so easy to cure, but they did nevertheless eventually respond to treatment. 

I am inclined to state as a general rule, admitting of no exception, that a person 
showing functional amnesia, without psychotic symptoms, is easily hypnotizable, and 
that in functional amnesia the loss of memory, as well as paralysis, mutism, etc., of 
a functional nature which may accompany it, is easily cured by hypnotism. Facts 
such as these make it necessary to widen Bernheim’s definition, and recall the earlier 
definition of Charcot, who used to say that hypnosis was an artificial hysteria. We 
need to combine the two theories (with certain omissions), and say that in the 
hypnotic state suggestibility is increased, but that a fundamental factor, to some 
extent of independent value, is a state of dissociation. A state of dissociation works 
in harmony with suggestion ; dissociation tends to produce increased suggestibility, 
and the reason of this is obvious. If a person is dissociated, he has'no power of 
reviewing the situation and considering alternative modes of response. A certain 
mode of response is suggested to him, and he makes that response, but because of 
his dissociation he is unable to actuate other powers of the mind. The dissociation 
is not the same as increased suggestibility, for we can imagine a relatively normal 
person, a unified person, showing different degrees of susceptibility at different times. 
Moreover, although in mild forms of dissociation suggestibility seems to increase as 
the degree or extent of dissociation increases, this correlation does not hold for 
extreme cases. When the dissociation is extreme, or the state of hypnosis very 
deep, the patient may be found to have become less rather than more suggestible to 
outside influence, or even non-suggestible in certain directions.! 

We have now to consider in more detail the factor of rapport, which is of central 
importance in the theory and practice of hypnotism. 

We have already gone beyond the earlier view which regards hypnotic suggestion 
us a form of ideo-motor action, where, as Janet says, the suggested idea produces its 
maximum effect undisturbed by conflicting ideas. This theory itself needs further 
explanation. An idea, to produce an effect, must be related to some source of energy. 
Such a source is any one of the instinctive “ urges”’ or other conative and affective 
tendencies. According to Freud, the affective tendency concerned is of an erotic or 
sexual nature; not the tendency of ordinary sexual love, but a sexual tendency 
inhibited in its aim (zielgehemmte), manifesting itself in readiness to rely completely 
upon the hypnotist, to be at one with him, and to grant him vigorous and whole- 
hearted co-operation. This is the well-known factor of “transference” (Uebertragung), 
so named because it is believed by Freud to be a re-animating of affective tendencies 
felt by the young child towards his elders in the bosom of the family. Freud quotes 
with approval Ferenczi’s observation that there are two main and contrasted methods 
of hypnotism, viz., the method of command and the method of soothing and coaxing. 
The former corresponds to the attitude of the father towards the child, the latter 
to that of the mother. 

At first sight all suggestion seems to be, in essence, auto-suggestion, since it must 
be accepted by the patient if it is to work at all. But there is the converse 
possibility that all suggestion may be hetero-suggestion, that the individual may 
never be able to accept anything from himself, but must always accept it from 
without, either from people or from the books he reads, or from physical events in 
the outer world. The person who applies Coué’s method of auto-suggestion and 
benefits thereby owes his success to the influence that Coué has had upon him, the 
lectures he bas heard, and the books he has read. How can this be brought into 


_ 1In this connexion reference should be made to Pawlow’s theory of sleep and hypnosis in terms of 
imternal inhibition in the cerebral cortex. In hypnosis the inhibition is restricted to the cortex, but in 
sleep it spreads to subcortical centres. 
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line with the Freudian doctrine of hetero-suggestion? Ernest Jones has recently 
attempted to solve this problem in an important article on “The Nature of Auto- 
suggestion.”"’ He follows Freud in maintaining that the success of hetero-suggestion 
is due to the re-arousal of early feelings towards the father in which the hypnotist 
is put in place of the ego-ideal or super-ego. The ego-ideal, as distinct from the 
ego, is modelled upon the father, The doctrine of Freud is that in earliest years a 
little boy loves his father according to the narcissistic or identification type of love, 
but he loves his mother according to the dependence or “ anaclitic”” type, because 
his various physical wants are satisfied through her.? His love for his mother 
involves the desire to have her to himself, which arouses by reaction a feeling of 
hostility towards his father. This feeling of hostility towards his father is then 
repressed, by virtue of his previous identification with his father, and thus is 
inaugurated the contrast between the ego and the ego-ideal or super-ego. The child 
incorporates in himself the disapproval of himself, which he must assume that his 
father would feel if his father knew. Thus the ego-ideal in his own mind corresponds 
with his concepticn of his father. When a person is hypnotized and accepts 
suggestions from the hypnotist he puts the hypnotist in the place of his ego-ideal. 

In auto-suggestion, according to Ernest Jones, there is regression to a still 
earlier psychological situation, a primary narcissism. Before the ego-ideal has been 
formed, the child’s sexual energy, his libido, is centred on himself. It is so in 
earliest years when he identifies himself with his father. In auto-suggestion an 
individual returns to this earliest stage of concentrating upon the idea of himself. 
Thus the ego-ideal is reduced to the father ideal in the case of hetero-suggestion, and 
reduced still further back to the narcissistic fixation on self in auto-syggestion. 
Auto-suggestion is an intensification of primary narcissism, a pronounced form of 
regression, and therefore bad. It means an impoverishment of the ego, a drawing 
back upon himself of much energy that should be available for getting into touch 
with the world around and the people around, and that should enable him to live his 
life and make his contribution to general existence. If Ernest Jones’s theory, as 
a further development of Freudian doctrine, is correct, it is not easy to understand 
the beneficial results of auto-suggestion, such as improvement in physical health, nor 
the fact that the more normal and healthy the person is, and the greater his powers 
of concentration, the more effective is the practice of auto-suggestion. In functional 
illness therapeutic auto-suggestion helps to restore the patient to health and may 
also greatly improve his general mental outlook. 

Here I would urge that as used to indicate a form of psychotherapy, auto- 
suggestion is an inadequate and misleading term. Taken literally, it usefully 
indicates the pathological effects of bad auto-suggestion—the way in which a person 
may become ill through his imagination, or become more severely ill than he need. 
But the term does not satisfactorily indicate the nature of therapeutic suggestion 
as a correction and improvement of function. Any regression to narcissism must 
also mean a stepping back from the state of health and a movement towards some 
form of illness. It might be urged that improvement through auto-suggestion is 
apparent rather than real, and that what a person gains is gained at too great 
an expense. But we do not find that those who benefit by auto-suggestion become 


1 “Tf the primary narcissism has been released and re-animated directly by concentration upon the 
idea of self, the process may be termed ‘ anto-suggestion’ ; if it has been preceded by a stage in which the 
ego-ideal is resolved into the earlier father ideal, the process may be termed ‘ hetero-suggestion.’’’ Brit. 
Journ. of Med. Psychology, 1923, iii, 209. 

2 More accurately, because ‘‘in the first ong of their development the sexual instincts have no 
independent means of finding satisfaction; they do so by propping themselves upon or ‘leaning up 


against’ the self-preservative instincts.’’ S. kreud, ‘‘Group Psychology and the Analysis of the Ego, 
Eng. Trans., p.61. International Psycho-analytical Press, London, 1922. 
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more self-centred. On the contrary, they become more self-confident, and more free 
from fear of disease. Moreover, as I have argued elsewhere,’ auto-suggestion in its 
literal form is only a stage in a process of mental development towards an adequate 
form of volition. Instead of being distinct from—and the rival of—volition, it is 
a contributory factor in complete volition. An individual who is the prey of bad 
auto-suggestion in acertain direction is suffering from diminished power of will in 
that direction. When treated by therapeutic auto-suggestion, that disability is 
removed. The belief and faith in himself, which is essential to complete volition, 
is restored to him. This, however, is not to be identified with narcissistic fixation 
upon oneself. 

McDougall explains hetero-suggestion in terms of the instinct of submission, or 
self-abasement. The patient under the dominance of this instinct surrenders his 
own views and accepts the views of another person. As a theory of suggestion this 
view seems too limited. The operation of any instinct—powerful, profound, and 
independent of other instincts—will increase suggestibility, and produce suggestion- 
effects. A panic-stricken person will respond vigorously to suggestion of danger. If 
angry, he will readily respond to any suggestion that he is being insulted. Not only 
individual instincts, but also individual sentiments? (not to mention complexes!), 
functioning in relative dissociation from the rest of the mind, may be responsible for 
pronounced suggestion-effects. It is really a tour de force on Freud’s part, and quite 
unnecessary, to argue that the affective tendency is ultimately always of a sexual 
nature, even when the word sex is used in its very widest sense and care is taken to 
add that the sex-tendency is “inhibited in its aim.” We can accept transference as 
a factor ; we can believe that an individual may respond unconsciously to personal 
influence after the type of his response in early childhood to his father and mother. 
But if a suggestion-effect is response independently of reason (though not necessarily 
contrary to reason) this may occur through the activity of instinctive forces other 
than that of the libido. McDougall has defined suggestion as the acceptance of a 
statement or of an idea independently of logically adequate grounds for such 
acceptance. We know what is meant by acting according to reason. ‘‘ The desire 
to do what is right and reasonable as such” is a definite factor in our lives, and 
whenever we act in that way we are relatively free from suggestion. According to 
McDougall’s definition, apart from that, all our action is under the influence of 
suggestion. Neither the sexual factor postulated by Freud, nor the instinct of self- 
abasement on which McDougall himself relies, exhausts the possibilities of explanation. 
Among other affective tendencies, of special importance in this connexion, there is 
the gregarious instinct, or “urge” to act in harmony with one’s fellows. Freud 
explains the action of this instinct in terms of the libido. He holds that the 
gregarious instinct explains nothing and is itself in need of explanation. What 
happens in the action of the group is that there spring up libidinal relationships 
between members of the group, and in all of them towards the leader of the group. 
He proceeds to sketch a far-fetched theory to explain how this situation arose in 
prehistoric times—a description of the original family as a horde of people living 
together and ruled by an all-powerful father, himself merely narcissistic and self- 
assertive, who does not need to love anyone else, whose libido is fixed upon himself ; 
but through his persecution of the sons of the family and his suppression of them, 
by thwarting their sex-tendency, he in some mysterious way makes them love one 
another and love him, and so brings about the beginnings of morality and the group 
spirit. Freud sums up his theory of love, hypnosis, and the herd instinct in the 


1** Mind and Personality,” University of London Press, Ltd., 1926, 180, 272. 
2A sentiment is an organized system of instinctive-emotional dispositions centred about the idea of 
some object. (Shand). 
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following sentences: “ Being in love is based upon the simultaneous presence of 
directly sexual tendencies and of sexual tendencies that are inhibited in their aims, 
so that the object draws a part of the narcissistic ego-libido to itself. It is a 
condition in which there is only room for the ego and the object. Hypnosis resembles 
being in love in being limited to these two persons, but it is based entirely upon 
sexual tendencies that are inhibited in their aims and substitutes the object for the 
ego-ideal. The Group multiplies this process; it agrees with hypnosis in the nature 
of the instincts which hold it together, and in the replacement of the ego-ideal by the 
object; but to this it adds identification with other individuals, which was perhaps 
originally made possible by their having the same relation to the object.” ' 

Without denying all truth to Freud’s theory of love, hypnosis and gregariousness, 
I must say that my own experiences of the facts, gained through use both of the 
method of suggestion and also of the method of deep analysis in investigating and 
treating cases, does not bear out the theory of group consciousness. I find similiar 
difficulties with Ernest Jones’s theory of the nature of auto-suggestion. I can quite 
see how regression towards the narcissistic level may occur,—how an individual may 
hide his head in the sand and refuse to face reality, crying peace when there is no 
peace ; but that he would get beneficial results of a permanent nature by such a line 
of conduct is another matter. An appeal to narcissism might explain the state of 
mind of a man who stands in the corner of an asylum ward, taking no notice of 
anyone, immersed in his own fancy and mental aberration ; or the state of mind of 
the hypochondriac, with distribution of libido so disturbed that even his bodily 
organs cannot function adequately or without pain. But that good or therapeutic 
auto-suggestion is of this nature I cannot believe. Auto-suggestion is based on 
confidence and the abolition of fear. The individual who uses it knows this, and it 
is admitted that auto-suggestion works better in a more healthy person. It is a 
method of will training, and in holding such a view one is not shutting one’s eyes to 
the possibility that in hypnosis, archaic emotions and beliefs may come to the surface 
and make themselves felt, and that an individual may produce certain results by 
virtue of the strength of these primitive beliefs which are not justified by modern 
scientific knowledge, although they may make a great difference to the individual. 
A desire for the miraculous may be liberated under conditions of hypnosis, or 
suggestion treatment, and may produce results; not that it will produce a miracle, 
but it may counteract the excessive scepticism and doubt and despair characteristic 
of the modern mind. So that bad or pathogenic auto-suggestion is perhaps the best 
example of auto-suggestion in a literal sense, that is, the working of an idea under 
the influence of an instinctive tendency—in this case one of fear and apprehension. 
Freud might say that fear is due to bad conscience, and that bad conscience is due to 
the working of the Gidipus complex, so bringing in the libido doctrine. Therapeutic 
auto-suggestion takes one further, because it replaces the feeling of doubt and fear by 
a feeling of confidence. The result suggested can then occur, so far as it does not 
conflict with any of the fundamental laws of nature, and can occur to a maximum 
degree. The instinct of self assertion may play a prominent part in bringing about 
a realization or actualization of the suggestion, but the integrated personality, with 
its entire reserves of instinctive energy, may by an act of faith fulfil the purposes 
towards which auto-suggestion is half blindly pointing. 


Discussion.—Dr. R. D. GILLESPIE said that he looked forward to hearing Dr. William 
Brown’s paper especially because he had always been surprised at Dr. Brown’s devotion to 
“ suggestion-treatment.” He agreed with Dr. Brown that hypnosis and deliberate conscious 
suggestion were now less used in medical practice than they might be, but he doubted whether 
a return to their use to the extent that Dr. Brown seemed to advocate was practicable or 


1S. Freud, op. cit., 125. 
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advisable. Hypnosis and crude, deliberate suggestion were decreasingly possible with 
increasing education. Phenomena like epidemics of dancing mania and the performances of 
the “ Holy Rollers’’ were now impossible in most modern communities. Moreover, the potency 
of hypnotic methods had been over-estimated in the past. When Bernheim asserted that 
96 per cent. of the persons who came to him could be hypnotized, he was almost certainly 
deceiving himself. It was no uncommon experience nowadays to hear patients whom 
someone had claimed to hypnotize, or to influence by suggestion in some way short of that, 
declare that the effect that the operator had claimed to produce had never in fact existed, but 
that the whole procedure had excited scepticism and even ridicule in the mind of the 
operand. 

The theory that the effect of certain local suggestions in hypnosis such as “ You cannot 
open your eyes” was due to fear, was novel but improbable. Physical trauma should not 
be accepted as the causa causans of reversible dissociation such as a recoverable amnesia, 
unless a relevant psychogenesis could be discounted. : 

Pawlow’s analogy of the states encountered in his experimental dogs with hypnosis in 
humans should not be too readily accepted as equivalent to identity. No one was yet 
in a position to repeat and confirm these experiments. Further, it was a mere assumption 
that what was cailed hypnosis in animals was the same as hypnosis in man. Hypnosis in man 
was commonly a response to an idea and, clinically at least, was very different from sleep. 
This attempt of Pawlow’s to identify hypnosis with sleep and the tendency of persons 
following him to consider that hypnosis could be satisfactorily described in merely physiological 
terms were like the misleading identification of post-encephalitic with hysterical tics which had 
recently been promulgated in some quarters. 


Dr. HAYDN BROWN said that in seventeen years’ experience of psychotherapy he had 
found little use for “ suggestion”: it was re-education that was wanted in the abnormal 
subject. He had found that careful sequences of recommendations and informative material 
given to the patient were of great importance, and had realized the advisability of preparing 
each one to receive information. He found relaxation valuable, but “autonomous 
relaxation ’’—securable in the majority of cases in from five to ten seconds when suitable 
instructions were given —was of much greater value. 


Dr. M. P. LEAHY said it was incorrect to assert: (1) that suggestion was a primitive 
method; (2) thut only people lacking in the critical faculty could respond to it; (3) that 
among educated people it was useless as a method of cure; (4) that response to suggestion 
implied that the person responding was necessarily hysterical; and (5) that operations could 
not be performed painlessly under its influence. 

To support his contention he would quote the following case: In 1922 he had been called 
on to treat a patient suffering from insomnia, the result of a dental abscess in the right lower 
molar region. The patient was a University graduate, of excellent physique and considerable 
mental attainments. He had represented his country in sport, and had been decorated for 
conspicuous gallantry in the recent war. When told that his pain could be cured by suggestion 
he had expressed great surprise, but was quite willing to try what he called “ the experiment.” 
He was told to look at a penny, to count five and shut his eyes, the suggestion being given to 
him that he would rest comfortably for seven minutes afterwards, and have no pain when he 
again opened his eyes. His eyes opened shortly after the seventh minute, and firm pressure 
over the abscess, applied by himself (Dr. Leahy) failed to elicit pain. The patient was then 
told to look at the penny again, and again to count five; and the suggestion was given that 
he would sleep for seven hours in peace and then wake and remain comfortable, so far as the 
abscess was concerned. 

Next day, when he (Dr. Leahy) had called, the patient reported complete success. And 
from that time onwards had no further trouble. He (the patient) was much impressed by 
what had happened, and when the time came to have the tooth extracted he told Dr. Leahy 
that since his suggestion had done so much for him (the patient), he wondered whether he 
could successfully suggest to himself that he could have the tooth extracted painlessly without 
the use of an anesthetic. He (Dr. Leahy) had replied that just because the patient was 
educated and intelligent, and a man of unusual courage, he (the speaker) had no hesitation in 
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telling him that if he used the penny as already he had previously done, he would not feel the 
extraction. 

This suggestion was completely successful, and in his (Dr. Leahy’s) opinion the incident 
showed that not only was suggestion not primitive, but that the more educated and intelligent 
the patient—in short the better the type—the more ready was the response to suggestion. 


Dr. T. A. Ross said that it was possible to reconcile Dr. Gillespie’s statements with those 
of Dr. Leahy; the former probably saw mainly psychasthenic patients who had a strong 
resistance, and who, though unaware of it, objected to the exploration of their unconscious. 
Dr. Leahy’s patient, on the other hand, was only too willing to have his pain relieved 
at any cost. Probably patients with organic disease were easier to hypnotize than those with 
phobias or obsessions. 

Transference seemed to be a regular occurrence in all psychotherapy, and it was probably 
“sexual” in the wider sense of the word. A male physician would get an experience somewhat 
different with his male patients from that with his women patients. In both he would get 
transference from the “ father’ imago; not the real father necessarily. With men, if the 
transference was favourable, the position was a very charming one, and it was easy for the 
physician to be helpful. With women the matter became more difficult. The married woman 
had already compared her husband with her father, to the detriment of the husband. The doctor 
would for a time have to endure being preferred to the husband, till the analysis made it clear 
that he was a mere imago and not a real person, as the father himself was unreal. Later, with 
skill, the husband would acquire the feelings which were lacking from her to him, when the 
imagines were shown never to have had real existence. 
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Samuel Hyde Memorial Lecture.’ 
INTRODUCTORY. 


IN the first place I wish to thank the Council of this Section for the honour of 
inviting me to deliver this lecture. My knowledge of spas is merely of that casual 
nature obtained during occasional happy visits of all too short duration. Yet one’s 
own experience shows that observations and detached criticism from outside sources 
are often helpful and stimulating. The desire for such was, I venture to presume, 
your motive in inviting me. 

It has been my privilege to have been associated with certain researches, both 
academic and clinical, on respiration and circulation. In this work we have had a 
“ background ”’ consisting in the work of generations of skilled and patient labourers, 
who have laid the physiological foundations which enable one to interpret symptoms, 
and apply rational methods of treatment. These foundations also afford a basis 
for quantitative tests of functional capacity, which enable one to assess the value 
of any therapeutic procedure. Such must be the ideal in the use of anyremedy. In 
respiratory disorders, estimations of changes in vital capacity and lung volume 
enable one to determine the extent of pulmonary lesions, and to measure the 
development of anatomical abnormalities limiting pulmonary ventilation. Investi- 
gation of the respiratory exchange enables one to determine the pulmonary 
ventilation necessary for a given oxygen intake, and so to infer the functional 
efficiency of the lungs. Investigations of the arterial blood gases afford information 
even more valuable than that supplied by the blood-urea in nephritis, for they 
indicate not only the adequacy or otherwise of the respiratory function, but also the 
capacity of the blood itself as a conveyer of gases between lungs and tissues. 

In these respects we are fortunate as compared with our colleagues who deal 
with cases amenable to spa treatment. For while we have at our disposal func- 
tional tests affording quantitative objective information regarding the efficacy of any 
given therapeutic procedure, and of the healing powers of Nature, the spa practi- 
tioner has to rely largely upon subjective evidences of improvement. Yet I do not 
suggest that spa practitioners have made no use of quantitative methods, physical 
and biochemical, such as can usefully be applied for the study of their patients. At 
the majority of spas there are laboratories for the investigation of body fluids and 
excretions. Individual practitioners make physical tests by simple measurement, 
dynamometry, sphygmomanometry, the response to muscular effort and the elec- 
trical responses of muscles. Many of these procedures were almost unheard of less 
than a generation ago. A necessarily cursory examination of the literature of 
balneology and medical hydrology has shown that workers in spas have used many 
of the weapons provided by science. Yet clinical research has often been less 


1 This lecture has been considerably abridged for publication,—ED, 
F—Bat 1 





584 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





10 Davies: Problems and Opportunities for Research in Spa Treatment 


productive than the time and energy expended would lead one to expect. Too often 
the clinical research worker neglects to co-ordinate his work with that of his fellows, 
and so fails to achieve results of lasting and universal benefit. 

The most fruitful method of clinical research is the study, by every possible 
means, and sometimes new means have to be discovered, of the etiological factors, 
symptoms, functional changes and effects of various therapeutic procedures in com- 
paratively small groups of cases. All the findings—and not least in value are 
negative findings—must be carefully recorded and correlated. Finally, after a period 
of years useful conclusions can be drawn. This involves co-ordinated effort, and 
co-ordinated effort means team work. 

The Physiology of Diseases of Joints——In general, structural abnormality is 
important only in so far as it produces functional disability. Hence physiology is 
the essential basis of medicine. The study of the synovial fluid is of great importance 
in the physiology of joints, yet the amount of strictly normal fluid obtainable from 
any readily available laboratory animal or from man is so small as to tax the ability 
of the best biochemist, in spite of recent developments of micro-methods. One is 
forced to depend almost entirely upon inferences based upon anatomical and 
histological evidence. Joint effusion, caused in man by trauma or in animals by the 
injection of mild chemical irritants, produces larger amounts of material for chemical 
study, but there is the objection that the circumstances are no longer normal. 
Nevertheless, many important questions in regard to synovial fluid remain to be 
answered. What is its chemical composition and its pH, and how are they related 
to those of the blood-plasma? What, if any, are its functions apart from lubrica- 
tion? How are the processes of nutrition, growth and repair of the articular 
cartilage brought about? What effects have alterations in the local circulation rate, 
and in the chemical composition of the blood, upon the synovial fluid and articular 
cartilage? Standard text-books of physiology are silent on all these questions. 

Such information as we possess concerning the physiology of joints is due mainly 
to the recent labours of a number of clinical investigators—Strangeways, Timbrell 
Fisher, and Pemberton and his associates. I omit all reference to the work of 
morbid anatomists and histologists, not because I fail to appreciate its importance, 
but because I am not qualified to express any opinion upon it. 

There are three theories on the nourishment of the cells of articular cartilage. 
The first is that of William Hunter, who described the circulus articuli vasculosus 
which lies near the articular edge and gives off delicate branches to the lateral parts 
of the articular cartilage. The second is that of Toynbee, who considered the 
cartilage to be nourished by plasma exuded from capillary loops in the cancellous spaces 
beneath the subarticular bone layer. The third is that of Strangeways, who 
ascribes great importance to the nutritive properties of the synovial fluid. He casts 
considerable doubts upon Toynbee’s theory, for he found that the articular cartilage 
rests on a thin, almost continuous layer of bone, and is calcified in its deeper layers. 
He considers it very doubtful that nourishment could reach the cartilage cells 
through these avascular layers. On the other hand, the perichondrium and cartilage 
cells nearest the articular surface appear histologically to be the more active. Hence 
they probably receive their nourishment mainly, if not entirely, from the synovial 
fluid. This was confirmed by his observations upon loose cartilaginous bodies in 
joints. In these there was no possibility of vascular supply, yet their cells not only 
maintained vitality, but showed active proliferative changes. The chemical studies 
of Pemberton and his associates indicate the suitability of the synovial fluid as a 
nutrient, for in its diffusible constituents and its pH, at any rate, it closely resembles 
the blood-plasma. 

Timbrell Fisher, using delicate injection methods, found that the deeper cartilage 
layers could receive nourishment from the subarticular vascular supply, thus 
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supporting Toynbee’s theory. He considers that there is an element of truth in all 
three theories, but appears to stress the nutritive functions of the circulus articuli 
vasculosus. He was led to this by his observations upon the repair of experimentally 
produced lesions of the articular cartilage. Lesions in the lateral aspects close to the 
circulus heal rapidly, whereas those in the central portions heal little, if at all. He 
found further indication of the importance of the vascular supply of joints in their | 
ability to absorb foreign substances injected into the joint cavity. This absorption 
was more rapid when the limb was subjected to passive movement. 

Pemberton and his associates have done much to increase our knowledge of the 
chemistry and the functions of the synovial fluid. They obtained fluid from 
sufferers from joint effusions and found carbon dioxide, sugar, lactic acid, uric acid, 
non-protein nitrogen, sodium chloride and calcium present in concentrations close to 
those of the same constituents in normal blood-plasma. Increases in blood-sugar 
following glucose ingestion were immediately associated with corresponding 
increases in glucose concentration in the synovial fluid. Hence, it may be inferred 
that alterations in concentration of the diffusible constituents of the blood-plasma 
are almost immediately followed by corresponding changes in the composition of the 
synovial fluid. Total solids and total protein were less, however, than in the blood- 
plasma. Mucin seems to be the principal protein and imparts to the synovial fluid 
its high viscosity. As regards pH the synovial fluid closely resembles normal 
plasma, but attempts to vary the pH of the latter were not associated with any 
appreciable changes in the former. The published data are not sufficient to enable us 
to gauge the success of these attempts. In septic joints the fluid was found to be 
considerably more acid, i.e., to have a lower pH than the blood-plasma. This coin- 
cides with what is known regarding sepsis in closed cavities in general. For example, 
the oxygen and carbon dioxide percentages in the gases of simple pneumothorax 
correspond closely with those in the capillary blood in the walls of the cavity. In 
pyo-pneumothorax, however, the oxygen percentage is much lower and the carbon 
dioxide percentage higher. This suggests that the leucocytes in their death agonies 
when becoming pus-cells use up more oxygen than normally and produce larger 
quantities of carbon dioxide and other acid metabolites than can readily be removed. 
Accurate estimations of pH upon small quantities of material can be made with 
comparative ease by trained biochemists. Changes in pH are known to exercise 
profound effects upon the deposition of substances such as calcium, urates and 
cholesterol, and upon the distribution of diffusible substances in solution, especially - 
in the presence of proteins. Hence investigations of the changes in pH of the 
synovial fluid in diseases of joints must be of extreme importance. 

In addition to this work, Pemberton and his associates have studied the general 
metabolism of arthrities, the effects of diet, the basal metabolism and the sugar 
tolerance. They found some 60 per cent. of cases with a lowered sugar tolerance, 
returning to normal when the arthritis was relieved, often in a dramatic manner in 
those cases where a source of focal sepsis had been removed. Time does not permit 
a more extensive review of the investigations of these workers in Philadelphia ; those 
interested in the relief of chronic arthritis should refer to the original publications. 

In a disease of locomotion such as chronic arthritis, attention should not be 
focussed too exclusively upon the condition of the joint, to the neglect of the 
condition, equally, if not more, important, of the neuromuscular system concerned in 
the movement of that joint. Admittedly, such factors as alterations in metabolism 
and the effects of focal sepsis have by no means been overlooked. But experience in 
other fields suggests that for the complete understanding of its disturbances, the 
locomotory system must be considered as an organic whole and in relation to the 
needs and the economy of the whole organism. An analogy may be drawn from the 
field of respiration. The complete understanding of such a condition as cardiac 
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dyspncea involves far more than physical examination of the chest. It demands 
knowledge of the totality of processes concerned in the conveyance of gases 
between the external atmosphere and the most remote tissue cells. 

If physiologists may justly be reproached for lack of interest in the synovial 
fluid, nobody can accuse them of slackness in the investigation of muscle and nerve. 
The advances in this field of physiology during the last few years have been 
enormous. The classical chemical researches of Fletcher and Hopkins and those of 
A. V. Hill on heat production in contracting muscle, have introduced entirely 
new conceptions of the nature of muscle contraction. These foundations have been 
brilliantly built upon by the recent work of Embden, Meyerhof and Hill himself. 
In addition there has been the work of Sherrington upon reciprocal innervation of 
muscle, and of Sherrington, John Irvine Hunter and others on the factors concerned 
in the maintenance of tonus in skeletal muscle. Also there is the work of Magnus 
and the other members of the Utrecht school upon the reflex maintenance and 
variation of postural tonus in voluntary muscle. It would require a succession of 
Hyde lecturers, far more able than myself, to attack the Herculean task of digesting 
and reviewing all the recent work, from the point of view of its significance, in the 
changes occurring in chronic arthritis as well as in those ill-defined, little understood, 
imperfectly described but nevertheless real and painful affections known as fibrositis, 
myositis, myalgia, sciatica, lumbago, muscular rheumatism, ete. 

Some recent work by Miss Harding upon muscular atrophy and metabolism of 
atrophied muscles following upon the production of experimental arthritis is highly 
interesting and suggestive. She points out that the association of muscular atrophy 
with arthritis has been recognized since the time of Hippocrates although the first 
definite description is that of John Hunter, who attributes it to “ a sympathetic 
relationship” between the muscles and the joint. Generations of clinicians have 
observed and speculated upon the association. Sabourin’s theory of direct spread of 
inflammatory products from the joint to the muscles was readily disproved, for, 
as Vulpian pointed out, the muscle changes may actually precede the joint changes. 
The recent work of Sherrington, of John Irvine Hunter and of Magnus affords a new 
and precise experimental basis for interpreting the observations of John Hunter, 
Nelaton, Brown-Sequard, Sabourin, Ollivier, Gower, Vulpian, Sir James Paget, 
Charcot and other clinical giants of past ages. 

The attitude of clinicians and students towards physiological experiments upon 
isolated frog muscle-nerve preparations ranges from amused tolerance to blasphemous 
impatience. Yet recent experiments of this nature have led to conclusions which 
have clarified our understanding of the processes of muscular contraction in the 
normal man and must soon become of the highest importance for the understanding 
of the processes and changes occurring in diseased muscle. It has been found, 
principally as a result of the work of A. V. Hill and his associates, that while relaxed 
muscle behaves in a manner resembling an elastic or rubber fibre, contracting 
muscle behaves in a manner more resembling that of a viscous body. .In other 
words it possesses internal friction. After making due allowance for skill, the length 
of his legs, and the functional capacity of his circulatory and respiratory systems, 
the speed which an athlete can attain depends upon the viscosity of his muscles. 
This viscosity would seem to depend upon a complex balance of factors affecting the 
state of the colloidal constituents of the individual muscle fibres. Accumulation 
of normal or abnormal metabolic products resulting from imperfect blood supply, the 
presence of minute amounts of abnormal substances or even an altered ratio of 
the concentrations of various normal constituents of the blood plasma, the effect 
of nerve impulses, heat, cold, fatigue and hosts of other factors as yet only dimly 
realized may upset this delicate and complex balance. The subject of muscle 
viscosity will occupy considerable space in physiological literature during the next 








rea 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


Section of Balneology and Climatology 13 


few years. Clinicians will be well advised to keep in touch with the main conclusions 
of these researches, for the explanation of many stiff “ joints ” and limbs will probably 
lie in some increase in muscle viscosity produced either by factors unknown, or by 
factors whose mode of operation is at present obscure. 

Physiological Rationale of Various Balneological Procedures.—Clinical experience 
affords abundant evidence of the effects of various natural waters upon circulation 
and metabolism. The constituents of these waters vary in different spas and in 
different waters at one and the same spa. In assessing the value of any specific 
natural water one must allow for and discount the effect of a factor common to all 
kinds of water, namely the temperature at which it is used. Variations in local and 
general circulation and in metabolism resulting from baths at various temperatures 
can readily be measured in man and much work has recently been done on the 
subject. The literature is very completely reviewed by Bazett in a recent number 
of Physiological Reviews. 

Chemistry of Natural Waters.—Advances in chemical and physical knowledge 
constantly reveal new and unsuspected properties and constituents of natural 
waters. The discovery of the radio-active nature of certain waters, for example, 
explains therapeutic properties, the reasons for which were formerly completely 
unknown. 

Recent studies have shown that minute traces of certain forms of iron, man- 
ganese and numerous other substances have a profound effect in activating many 
enzymes. Such substances are present in suitable concentration in many natural 
waters, and their effects upon, say, the digestive enzymes may be considerable. 
Moreover, it has been shown that exposure to air, light, heating, bottling, etc., may 
have the effect of destroying or altering this enzyme activating power. Much of 
this work has been published in the Archives of Medical Hydrology. Such 
work is highly suggestive, but any conclusions based upon it should be made 
with great caution. The study of enzyme action in vitro requires highly specialized 
technique and contains many pitfalls for the unwary. Still more complex are the 
conditions surrounding enzyme action in vivo. 

A recent extremely interesting paper, by Baudisch and Davidson, indicates the 
probable presence of some new and hitherto quite unsuspected properties of 
mineral waters. They concern certain complexes of organic and inorganic substances 
and their relation to what has been termed the “electronic architecture” of various 
atoms in the group. These properties are studied by crystallography and the 
roentgen-ray spectrograph. Here again we must be cautious in applying even well 
established facts to reactions occurring under the infinitely more complex conditions 
of the living organism. The normal processes of digestion in the gastro-intestinal 
tract are capable of dealing with various types of architecture, and even of 
dissolving the very “ building stones” of which these architectural structures are 
built up. 


CONCLUSIONS. 


The foregoing paragraphs suggest fields for research. As regards opportunities 
for research the spa practitioner is fortunate compared with many of his colleagues. 
[he general practitioner is frequently so overburdened with work that he has no 
time even to apply the knowledge he acquired during his student days. He is 
»bliged to use “ spot ’’ diagnoses and stock mixtures. He has little leisure to make 
himself familiar with current advances in medical science, still less to further these 
advances himself. The spa practitioner, as a rule, has a much more leisured life. 
During a “season” of limited duration he is extremely busy, but during the rest 
f{ the year he has ample time to take stock of current advances, improve his 
echnical skill and carry on research. In health resorts facilities for investigation 
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and treatment are superior to those obtaining in most other places, while the number 
of practitioners with various special qualifications and points of view provide 
unusual opportunities for combined research. The patients, owing sometimes to the 
chronic nature of their maladies, and sometimes to their comparatively fortunate 
economic circumstances, are able to remain under observation for long periods. 
Also, spa hospitals have empty beds during considerable periods of the year, and 
so are at great advantage as compared with most of the voluntary hospitals in large 
towns, where the number of patients awaiting admission precludes the use of more 
than a very few beds, if any, for investigation purposes. Such opportunities can 
only be fully utilized by organized team work. 

It was mainly through the energy and perseverance of Dr. Samuel Hyde that in 
1896 the British Balneological and Climatological Society was founded, with the 
object and ideal “ not only to unite . . . . . the practitioners in the various British 
spas and climatic health resorts in a bond of good fellowship, but to promote 
amongst them the pursuit of scientific medicine and the highest ideals in practice.” 

Unity for the promotion of scientific medicine means far more than attendance 
at meetings, listening to, and occasionally reading, a paper. Dr. Hyde fully realized 
the wastefulness and futility of competitive individualistic effort. Had he been with 
us to-day he would surely have realized that combined effort is even more necessary 
now than in 1896. For with the increasing complexity of the problems and the 
diversity of methods required for their solution, no individual can hope to unravel 
more than a few threads of the tangle. Mackenzie’s example in establishing an 
Institute for Clinical Research at St. Andrews might well be emulated by leading 
physicians in the various spas. It is an association of general practitioners in a small 
town, employing a biochemist, a pathologist, a radiologist and one or two secretaries, 
making careful clinical records of patients, even those with apparently trivial com- 
plaints, seeking and obtaining the willing help and co-operation of the departments of 
anatomy and physiology in the local medical school, meeting at least once a week 
for discussion, maintaining an intelligence service to keep in touch with published 
literature, and meeting once a month with clinical research workers from Edinburgh, 
Glasgow and Dundee, for discussion of subjects of mutual interest. In addition to 
these activities a scheme of post-graduate education has been successfully carried on. 
These are not ideals but accomplished facts, and in spite of the death of its founder 
the Institute continues its activities with undiminished vigour. Admittedly the 
scheme would have been impossible had it not been for the organizing genius of 
Mackenzie, his ability to obtain the necessary capital, and the assistance of the 
Medical Research Council; but on the other hand Mackenzie had to start ab initio, 
whereas in most health resorts many of the necessary facilities are already in existence. 
What is mainly necessary is vision to see the problems clearly, determination to 
attack them vigorously and a self-sacrificing spirit of team work. 
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Carbon-dioxide Thermo-saline Springs in the Light 
of Modern Research. 


By Apo.tr ScHott, M.D. (Bad Nauheim). 


ABSTRACT.—Investigations on the influence of natural Nauheim standing and running 
effervescent CO2 thermo-saline baths on the subcutaneous CO, and O, tension in gas under 
the skin in rabbits showed a decrease of the CO: tension in all experiments. The O2 tension 
inereased in 50 per cent. of the experiments, in the others it remained unaffected. The results 

are interpreted as due to an increase in ventilation and an increase in peripheral blood-flow, 
the peripheral blood-vessels being dilated. Plain water baths of the same temperature and 
duration did not show this effect on the peripheral circulation, both CO, and O, tension being 
decreased after the bath. The relations between these researches and other investigations on 
the effect of natural thermo-saline baths are discussed as well as the difference between the 
effect of natural and artificial baths. The special curative properties of fresh natural mineral 
springs are in some way connected with the composition of the salts as complex compounds 
and their molecular structure. These complex compounds being decomposed by heat, light 
or access of air, the special activity is lost. The presence of the salts as complex compounds 
in fresh natural mineral springs is supposed to be due to the special geological conditions 
under which these compounds are formed. 


It would be carrying coals to Newcastle to emphasize here the importance of 
physiotherapy in the treatment of heart disease, Great Britain being the country 
where physical treatment for an affection of the heart was recommended for the 
first time. It was Stokes who, in the middle of the last century, advised exercise 
as a method of treatment for patients suffering from “fatty heart.’ Baths, however, 
of all kinds were even then strictly contra-indicated for any heart patient, until 
Beneke modified the general medical opinion. Beneke showed that the Nauheim 
baths, then used for the treatment of rheumatism, skin diseases, etc., could also be 
applied in those cases where the patients suffered from a chronic affection of the 
heart in addition to the original disease, and that, in such cases, the Nauheim baths 
not only did no harm to the heart, but might even improve its condition. 

Balneological treatment of heart patients, however, did not exist until August 
Schott, as the result of his observations on the effect of the natural Nauheim baths 
on several hundred heart cases, established in 1880 the balneological treatment of 
circulatory troubles by means of the systematic use of the natural Nauheim 
CO, thermo-saline baths. It was he who elaborated the system upon which 
these baths should be given, and who indicated the main points of their mode of 
action in heart cases. The following decades revealed, to a certain extent, the 
scientific basis for this then new and purely empirical method of treatment, and a 
sreat number of details as to the mode of action of these baths on the circulation 
were shown by the extensive clinical and research work of Th. Schott, Strasburger, 
Jacob, Miiller and their various co-workers, Ernst Weber, Hediger, and many others 
n different countries. 

As the result of this work, the tonic effect of the natural Nauheim CO, thermo- 
saline baths on circulation and respiration was demonstrated, as well as the 
superiority of the natural baths compared with artificial ones. The Nauheim baths 

ming a stimulus of the most complicated kind, influencing circulation and 
espiration from the skin, I decided to obtain a more intimate view from another 
point as to the mode of action of these baths by studying their effect on the 
ibeutaneous CO,- and O,-tension, these tensions being dependent on the conditions 
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of circulation and respiration. The study of the subcutaneous gas tensions seemed 
to be of still greater interest than blood gas examinations, as the investigation of 
subcutaneous gas tensions brings us a step nearer to the tissue cell itself. 

The possibility of studying subcutaneous gas tensions easily and accurately has 
been given to us by the ingenious method of Campbell who showed that after the 
injection of N» or air into the subcutaneous tissue spaces, an equilibrium of tension 
is established between the injected gas and the tissues. This equilibrium being 
attained the CO,- and O,-tensions remain approximately constant for a long time, so 
that ready means are afforded of studying the influence of exogenous factors on tissue 
CO.- and O.-tension. 

Following, on the whole, the technique as elaborated by Campbell I developed a 
method of my own for injecting air into the subcutaneous tissue spaces. This 
enabled me to perform the injection steadily and without difficulty at any speed and 
pressure required. The simple technique is as follows (fig. 1) :— 

Water is run from a Mariotte flask (A) thereby displacing air from a graduated 
cylinder (B) through a filter of cotton wool (C) into a rubber tube which leads to 

















Fic. 1.—Apparatus used for injection of air. 


the injection needle (D), prepared according to Campbell's instructions so that there 
is a minimum of dead space on withdrawal of the gas samples from the subcutaneous 
tissue spaces afterwards. By observing the bubbles in the Mariotte flask, the mano- 
meter (M) connected with the rubber tube, and the level of the water in the cylinder, 
a steady injection of a known quantity of air under known pressure can easily be 
assured, the water flow being regulated by a screw clamp. Haldane’s apparatus was 
used for analysing CO, and QO, in the gas samples and the CO,- and Q,-tensions 
calculated in the usual way. 

After the injection of 750-1000 c.c. of air into the subcutaneous tissue of 
unnarcotized rabbits it was necessary to wait until CO,- and QO,-tensions became 
constant before beginning any experiment. I can fully confirm Campbell’s statement 
that CO, equilibrium is established in about 1 hour, O, equilibrium, however, not 
before 14-3 days after the injection. The final CO,- and O,-tensions proved to be in 
complete agreement with those found by Campbell, the CO, tension being 45-52 mm. 
Hg, the O, tension 20-26 mm. Hg in the majority of the experiments. The 
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equilibrium once established, the long continued constancy of the tensions in a 
particular animal is remarkable (fig. 2). 

In order to obtain reliable results as to the effect of the Nauheim baths, care had 
to be taken that the animals did not inhale CO, which might escape from the bath. 
I therefore analysed the CO, content of the air 5 cm. above the surface of Nauheim 
standing effervescent and running effervescent baths, and confirmed the view that, in 
spite of the very large quantity of CO, in the water, only very little escaped into the 
air, the CO, percentage being not more than 0-3 per cent.—this property being a 
characteristic of natural CO, baths. Above strongly running effervescent baths only, 
CO, was expelled mechanically, so that the air above the bath contained a relatively 


higher percentage of CO.. Therefore a ventilator was then used in all experiments, 
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F1G. 2.—COe- and Oo-tension in gas under the skin (rabbit) for 110 hours, following 


the subcutaneous injection of atmospheric air. 
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Fic. 3.—Standing effervescent Nauheim Sprudel bath of 82-4° F., and thirty 
minutes’ duration. CO2z- and Ov-tension in gas under the skin. 


thus ensuring that the CO, content of the inhaled air did not exceed 0-1 per cent. in 
uny experiment. 

The results of my investigations in which I used standing effervescent and 
running effervescent baths of the Nauheim spring VII, of 80-86° F. and 8 to 45 
minutes’ duration, are that a considerable fall of CO, tension in the gas under the 
skin was observed in all experiments, the decrease ranging between 1 and 10 mm. 
Hg, the average being 5mm. Hg. The minimum of CO, tension was usually observed 

to 1 hour after the bath ended, the previous level being reached some hours later. 
On the following day the CO, tension very often proved to be above the previous 
level. The O. tension was increased in 50 per cent. of the experiments to 3-5 mm. 
Hg on an average, in the remaining 50 per cent. it was unaffected by the bath. 
The O, tension was observed to reach its maximum later than the minimum of the 
CO, tension. On the following day the O, tension either remained raised or fell to a 
lower level than before the bath (figs. 3 and 4). 
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Plain water baths of the same temperature and duration proved to have the same 
effect on the CO, tension ; they always caused, however, a fall also of the O. tension 
averaging 3 mm. Hg, whereas the Nauheim baths, as shown above, increased the O,- 
tension or did not alter it (fig. 5). 

In order to interpret these results we have to consider, on the one hand, 
pharmacological research carried out by the same method, on the other hand, research 
on the Nauheim and other natural CO, thermo-saline baths by other methods. 
Realizing that the subcutaneous CO, tension is about the same as the alveolar CO, 
tension and that both are influenced in the same way and to about the same extent by 
experimental interferences (Campbell, Campbell and Hill), it is easily understood 
that increased ventilation is an important factor in accounting for the diminution 
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Fic. 4.—Running effervescent Nauheim (Sprudelstrom) bath of 82-4° F., and ten 
minutes’ duration. COvz- and O2-tension in gas under the skin. 
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Fic. 5.—Plain water bath of 81° F., and thirty-five minutes’ duration. CO2- and O2- 
tension in gas under the skin. 


of the subeutaneous CO, tension as observed as a consequence of the Nauheim 
baths. This is analogous to the diminution of alveolar CO, tension by a great 
number of stimuli causing hyper-ventilation, e.g., baths, massage, etc. It has been 
proved repeatedly that baths lower alveolar CO, tension and, moreover, that cool, 
natural CO, baths lead to increased ventilation (Liljestrand and Magnus). 

However, this interpretation is not sufficient to explain the increase or stability 
of the subcutaneous O, tension, Campbell having shown that hyperventilation pro- 
duces a fall of both subcutaneous CO,- and O.-tensions. To understand these changes 
of O, tension the change of peripheral circulation has to be taken into consideration. 
We know that cardiac stimulants in corresponding doses produce changes in sub- 
cutaneous CO,- and O.-tensions in the same direction and to about the same extent 
as those observed in my experiments. A comparison between the influence on 
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subcutaneous CO.- and O,-tensions of caffeine on the one hand, proved by Campbell, 
and a natural Nauheim effervescent bath on the other, illustrates the similarity in 
action of the two interferences. 


Time C02 Oo Time | COz Og 


(min.) mm. Hg | mm, Hg] (min.) mm. Hg/| mm. Hg 
53 33 0 56 12 
14 35 mg. Caffeine — — 5) Standing effervescent — - 
Nauheim Sprudel bath 
82-4° F., 30 min. 
111 46 35 215 53 14 


(¢ ampbell, Journ, of 
Physiol., 1925, 1x, 
p. 355 








TaBLE SHOWING COMPARISON BETWEEN THE EFFECT ON COv- AND Oy-TENSION IN GAS UNDER THE 
SKIN OF THE SUBCUTANEOUS INJECTION OF 35 MG. CAFFEINE AND AN EFFERVESCENT NAUHEIM 
BATH. 

As, moreover, vasoconstricting drugs (e.g., adrenalin and infundin) and temporary 
stopping of the circulation by histamine cause the reverse (i.e., an increase in CO,- 
and a decrease in O,- tension) (Campbell), we have every reason to interpret the 
results of this experimental study by assuming that the influence of the Nauheim 
baths on the peripheral circulation consists in the increase of the peripheral 
blood-flow—the peripheral blood-vessels, capillaries, as well as the larger blood- 
vessels, being dilated. 

This interpretation and conception is in perfect agreement with the results of 
other research work on the influence of natural Nauheim baths on circulation. 
Theodor Schott earlier made the same assumption on the ground of clinical obser- 
vations and of blood-pressure determinations which showed a lowering of blood- 
pressure in hypertension by Nauheim effervescent baths, even if below the point of 
indifference. This view is supported by the work of Strasburger and his co-workers, 
who showed an increase of the volume of the arm by plethysmographic examination 
and, by means of the mirror sphygmograph, a decrease of the velocity of the pulse- 
wave as effects of Nauheim effervescent baths on peripheral circulation. Hediger’s 
new research work on the influence of natural CO. baths on pulse volume, carried 
out by his own method, leads to the same conclusion. He thereby confirmed the 
results, obtained by capillaroscopic investigation, which showed dilatation of the 
capillaries in cool CO, baths, and extended them to the assumption that also the 
deeper lying blood-vessels are dilated. 

This effect on the peripheral circulation was not shown by the plain water baths, 
which never increased the subcutaneous O, tension. 

Still another point of more theoretical interest is elucidated by these researches. 
We have to realize that the CO, level of the subcutaneous tissues is lowered 
considerably by the baths used, and we have had to explain this fact by an increase 
in CO, output by increased ventilation. The results with regard to the subcutaneous 
CO, tension, therefore, clearly disprove the often-quoted opinion of Winternitz that 
the increase of CO, output in CO, baths,and the increase of the respiratory quotient 
to the value of more than unity, form an analytical proof of the resorption of CO, 
through the skin from the CO, bath. The results of my experiments, however, are in 
perfect agreement with the results of Liljestrand and Magnus’ investigations in man, 
by which these authors showed that the rise of the respiratory quotient to the value 
of more than unity as a consequence of the CO, baths, is simply due to the washing 
out of the CO, of the body, thanks to the increase in ventilation caused by the bath. 
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My investigations confirm the view that it is not possible to prove the resorption 
of CO, analytically, although clinical experience, as well as the vascular reaction 
characteristic of CO, baths, lead us to assume a local chemical action of resorbed 
CO, (Goldscheider). This opinion is compatible with the well-known fact that 
the skin plays a certain réle in the excretion of COs. 

However this more theoretical point may be, these experiments are a new link 
in the chain of proofs that the Nauheim baths afford the possibility of giving a tonic 
treatment to heart patients by causing an alteration in peripheral circulation and by 
giving a tonic impulse to the heart. These investigations offer, therefore, a better 
understanding for the indications of the Nauheim treatment which have, of course, 
long been well known empirically, the chief indications being all those cases in which 
a tonic treatment of the circulation is needed; and also cases with genuine high 
blood-pressure, for the reasons which follow from the points dealt with above. 
It would be beyond the scope of this paper to enter into the details of these 
indications. 

You will have noticed the agreement between this study in gas tensions and 
previous research work carried out on Nauheim and other natural CO, thermo-saline 
springs. This agreement, however, no longer holds good with regard to the results 
of researches on artificial CO, baths. Blood-pressure, plethysmographic and other 
researches with artificial baths gave different and partly contrary results compared 
with those obtained with natural baths. The most striking example is, perhaps, the 
fundamental difference obtained by Ernst Weber with his method, which consists in 
registering plethysmographically the influence on the arm volume of a standard 
exercise of the foot. He found by this method, which allows us to draw certain 
conclusions as to the power of the heart, that not only were the effects of the natural 
baths more lasting than those of the artificial, but also that the former were often 
very efficacious in cases where the latter had been absolutely without effect. 
It might seem to be rather difficult to understand this difference in efficiency 
between natural and artificial baths, as the latter can be made very similar in their 
chemical composition to the former. But the application of the latest methods of 
physical research forms the first step towards an understanding of these differences, 
and further light may be thrown upon the subject by means of geological 
considerations. 

Modern physics and chemistry have made us acquainted with crystal structure 
and complex compounds, and it is this knowledge which enables us to get a first 
understanding of the fact that not only artificial solutions, prepared by re-dissolving 
the salts and adding the gases originally present in the natural spring, differ 
profoundly in their effect from the natural spring, but also, that certain natural 
springs have very special therapeutic and catalytic properties when they first issue 
from the earth, but which disappear when the water is allowed to stand for a few 
days, or even for a few hours, before use. For centuries this peculiarity gave rise to 
very widely popular and almost mysterious beliefs, the explanation of which has 
hitherto seemed absolutely impossible. Nor could the discovery of radio-activity 
completely solve the problem, as analogous observations on the effect of ageing upon 
the diminution of therapeutic properties have been made also on non-radio active 
springs. It is by elucidating these difficulties that modern physics and chemistry 
have greatly helped us. 

Taking iron salts as objects of their investigations, Baudisch and his co-workers 
showed that freshly precipitated ferrous carbonate and ferrous hydroxide possess a 
specific activity which is lost when these salts are aged only for a very short time. 
Active iron compounds are characterized by the following four reactions, which are 
not given by the inactive form: (1) Peroxidase action—blueing benzidine hydro- 
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chloride and hydrogen peroxide; (2) oxidase action—absorbing molecular oxygen ; 
(3) catalase action--intense decomposition of hydrogen peroxide; (4) biological 
catalysis—aiding bacterial growth, e.g., that of EB. lepisepticum. All these reactions 
are shown by active ferric oxide and none of them by the inactive form. The 
activity is neither dependent on the chemical composition, nor does it depend upon 
the valency, the real factor being the crystal structure only, as the following 
example will show: The oxidation of magnetite (FeO.Fe.Os) to oxidized magnetite 
(Fe,Os) represents a change in chemical composition without a change in crysta 
structure, both showing the same X-ray diffraction patterns, both forming cubic 
units, and both being active iron compounds. If, however, oxidized magnetite is 
changed by heating it to 550° C., into the inactive hematite, the chemical composi- 
tion remains the same (Fe,Os), yet its activity is lost, and the X-ray diffraction 
patterns show that the crystal structure has changed from the former cubic to the 
rhombohedral unit. The same relationship between chemical activity and spatial 
arrangement in the molecule has to be assumed also in dissolved salts. As the 
Werner codrdination formule could be shown to represent the true groupings of the 
atoms in some similar Pt and Ni complex compounds (Scherrer and Stoll), we 
have every reason to believe that, in the active ferrous bicarbonate dissolved in 
natural mineral waters, the specific catalytic action is in some way connected 
with the composition of the iron salt in the form of the complex salt sodium-penta- 
bicarbonate-aquo-ferroate. 


| OCH OF; 
O.,CH Fe HCC ds Nas 
| OCH HCO; 


By the influence of heat and light, or simply by ageing, these complex salts lose 
their specific activity, ferrous carbonate or hydroxide is precipitated which, on the 
access of oxygen, is quickly further decomposed and precipitated as ferric hydroxide. 
Analogous considerations hold good for other ions, especially for Ca and Mg. It is 
these changes which Baudisch considers to be responsible for the loss of activity 
observed by him and his co-workers in the natural Franzensbad springs. 

In a recent paper Baudisch and Davidson demonstrated that the natural mineral 
waters lose their catalytic activity only in the presence of oxygen, especially when 
irradiated by the carbon are lamp. In the absence of oxygen, heat and light alter 
only the dispersion of the contained colloid particles, making the waters opalescent 
without weakening the catalytic power. Similar conclusions as to the importance 
of oxygen were arrived at by Kétschau and Simon (Miinch. med. Wochenschr., 
1928, No. 3). 

With regard to the special curative properties of these active compounds, 
Baudisch assumes a, catalytic effect aiding the metabolic processes in the human 
organism, similar to the aid of bacterial growth in experiment. This influence of 
fresh mineral springs on the metabolism has been proved by Bickel and his 
co-workers, who, in experiments on rabbits, found that the fresh mineral water of 
the spring of Bad Elster, given by mouth, produced a considerable rise in the 
quotient C:N of the urine. A similar effect could be obtained by active iron 
compounds, but not by using aged water of the same Bad Elster spring. 

That, however, the relationship between chemical activity and biological activity 
is not a direct one, and that it would be wrong to assume the latter to be simply 
dependent on the former, is shown by the researches recently published by Rosenfeld. 
The chemical activity of mineral springs is dependent chiefly on the hydrogen-ion 
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concentration, the quantity of bicarbonate ion, and the presence of other ions 
(Fe, Mn). (Cf. for example, Fresenius and Harpuder, Schéller and Rothe.) 

(j] As to the specific properties of externally used fresh natural bathing springs, 
analogous conceptions have, in my opinion, to be applied to those fully discussed 
with regard to drinking waters. 

The reason why, in natural mineral waters, salts are present in this peculiar 
active complex form, is not yet known. Baudisch himself thinks of radio-active 
processes in the interior of the earth, and stress is laid on this point also by 
geologists. If we may apply the views of Baudisch and his co-workers to the 
Nauheim springs, further help to an understanding is given if we recollect the 
modern geological views as to the origin of these springs. According to these views 
the salts and the greatest part of the water of the Nauheim springs must be 
considered to be of vadose origin, that is to say, the water, being originally water of 
the atmosphere, has penetrated into the earth, and this, in the case of the Nauheim 
springs, takes place in mountains far from the spot where it finally issues from the 
ground, so that it has to travel a long way in the interior of the earth, washing out 
the salts from the subterranean deposits before it is driven up again several metres 
above the surface of the earth by the hydrostatic pressure and the juvenile carbon- 
dioxide at a spot where a fault in the Devonian formation makes it possible for it to 
rise between the chalk and the slate. Considering the geological details, the 
geothermic progression, and the natural temperature of the Nauheim springs, we are 
bound to assume that the water has penetrated at least 1,200 metres below the 
surface of the earth, and this consideration facilitates an understanding that in these 
waters salt compounds are in a particularly labile and active state. It may be 
taken for granted that the structure of chemical compositions formed under the 
immense pressure present at a depth of 1,200 metres below the surface of the earth, 
in the presence of juvenile CO., the pressure of which cannot even be roughly 
estimated, in an elevated temperature, in the presence of radio-active compositions 
and without access of light—the latter decomposing active compositions particularly 
rapidly—differs fundamentally from that of any composition obtained under ordinary 
conditions, and shows this particular lability and activity which is lost by even 
quite short ageing. 

Here, I think, we may fairly speak of having lifted a tiny corner of the veil 
which hides from us the secrets of Nature, and may confidently hope along these 
lines to penetrate still further into her mysteries. 
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DISCUSSION. 


Dr. J. ARGYLL CAMPBELL said that if Dr. Schott had followed the changes in tissue 
tensions for a longer period in all his observations he would have found these tensions 
eventually returned to their original normal levels before the bath. In any one animal, under 
normal conditions, the tensions remained remarkably constant for many months, or as long 
as the animals have been under observation. Some experiments were carried out to test the 
effect of changes of air-temperature surrounding the animal; air-temperatures from about 
0° C. to 37° C. produced no appreciable changes in tissue tensions of normal resting animals. 
Over-heating rabbits by carbon are lamp (70 volts, 30 amps.) for two hours at 2 feet distance 
produced much the same effects as those described by Dr. Schott, but the rectal temperature 
of these over-heated animals had risen by 30° F. Dr. Schott had proved that the bath he 
tested produced an effect similar to that of a small dose of caffeine; large doses of caffeine 
produced marked increases (20 per cent.) in oxygen tension in the subeutanéous region and 
in the intraperitoneal region. 


Dr. GEOFFREY HOLMES (Harrogate) said that when he was in Nauheim two years ago he 
gathered, so far as he could, the views of the local practitioners on CO. absorption, the effects 
of varying saline content of the baths, and the comparative effects of natural and artificially 
aérated baths. Conflicting opinions were expressed. The work of Baudisch had already been 
published but much more had been done by Dr. Schott in the meantime, using the Campbell 
method. In the absence of any natural British spring of combined thermal gaseous and 
saline character this method of treatment was one in which the home Spas could not 
compete. Springs of this type were, however, not uncommon in Germany, and continuous 
effort would be necessary if Nauheim were to maintain the lead which it certainly had 
at present. As a result of the work of Professor Weber, it was no longer claimed that a course 
of Nauheim baths reduced the size of an enlarged heart, except in cases of recent dilatation, 
though in these cases there might be marked improvement in function. During the last two 
years he (Dr. Holmes) had visited about twenty German spas and health resorts as the 
representative of a medical journal. The report on these visits had been published elsewhere, 
but he would like it to be placed on record in this Section that the reception given by the 
German spa practitioners had been most cordial and hospitable. 


Dr. ERNEST SOLLY said that Dr. Schott’s researches had shown the value of the study of 
the physiological and therapeutical effects of natural mineral waters at their source as com- 
pared with those of “laboratory imitations.” Spa practitioners had always had to defend 
their belief in the efficacy of natural * spa’ waters against the disbelief of medical men not 
conversant with spa practice, who generally considered that the obvious benefits received by 
those who had “taken a cure” ata spa were only due to a healthy regimen. Dr. Schott’s 
researches, following on those of Campbell and others, offered great encouragement to the 
younger generation of medical men, who, fortunately, had better opportunities for carrying out 
scientific research than were available for the older generation. 


Dr. R. HILTON said that the mechanism and the significance of the small increase in 
subeutaneous oxygen tension which Dr. Schott had discovered were at present not clear. 
With reference to the claim that subcutaneous O2 was a cardiac tonic, it was easy to 
show that in man O2 thus injected was only removed after several days; its absorption was 
in fact so slow that it was useless to the heart. Animal experiments had also shown that 
injection of O2 under the skin had no effect on the blood oxygen in anoxemia. Oxygen, to 
be of any use to the heart, must be given in the only way by which it could reach it quickly 
und safely, that is, by the lungs. 


Dr. SCHOTT (in reply) said that Dr. Campbell’s statement about the influence of over- 
eating on the subcutaneous gas tensions and the fact that great changes in air temperature 
produced no appreciable changes in the subcutaneous gas tensions confirmed the view that 
the temperature of mineral baths was not the only or decisive factor in their mode of action. 
Moreover, cool natural CO2 baths produced a fall of rectal temperature in man. 
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[January 4, 1928.) _ 
A Criticism of Current Views of Shock and Collapse. 
By ZacHary Cope, M.S. 


IN choosing a title for this paper I have been very careful to put no qualifying 
adjective before the word shock, for I do not wish the discussion to be limited to 
traumatic shock. One of my purposes is to advocate the widening of view so as to 
include the many varieties of the condition. 

My criticisms will be directed first to the prevailing definitions, secondly to the 
conflicting views on pathology, and thirdly to the too rigid view held of the symptoms. 

(1) No adequate discussion of a problem is possible unless the fundamental terms 
are sufficiently and correctly defined in a manner understood by all parties to the 
discussion. There is an unfortunate lack of agreement amongst surgeons as to what 
does and what does not constitute shock and collapse. This is best illustrated by 
quoting the current definitions of shock in recent editions of modern text-books. 


“Shock is a condition of general depression of vital functions associated with low blood- 
pressure ” [1]. 

(Collapse not mentioned.) 

* By the term shock is meant a condition of depression of the vital activities of the body 
associated with a marked and progressive fall of blood-pressure, resulting from injuries” [2]. 

(Collapse not specially described.) 

“The condition known as surgical shock may be looked upon as a state of profound 
exhaustion of the mechanism that exists in the body for the transformation of energy.” 

“ Collapse is a clinical condition which comes on more insidiously than shock and which 
does not attain its maximum degree of severity for several hours . . . Collapse often 
follows upon shock . . . The clinical features of the condition are practically the same 
as those of shock” [3]. 

* Shock is a general depression of the vital powers arising from traumatism. Collapse is a 
condition symptomatically identical with shock but arising at once or immediately after an 
injury or sudden or violent emotion” [4]. 

*“ Shock is due to overstimulation of nerve centres such as may be produced by any sudden 
injury or violent emotion producing a temporary inhibition of their function.” 

*“ Collapse is a serious condition resulting from the exhaustion of nerve centres either from 
continued overstimulation or from pain or anemia as in loss of blood from hemorrhage” [5]. 

“Exhaustion is the result of a diminution of the difference in potential between the poles 
of the organism, due to a decrease in the potential of the brain which in return results from 
« decreased difference in potential in its constituent cells. This conception explains the 
identity of - phenomena of exhaustion and the progressive degrees of exhaustion to 
‘shock’” [6]. 

A state of depression of all the vital functions of the body, the state being primarily 
induced by the infliction of injury on the body tissues, and being characterized by a progressive 
fall of blood-pressure ”’ [7]. 

“ Shock is the state of exhausted vitality resulting from and occurring immediately after 
injury. 
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“Syncope is a state of reflex inhibition of the cardiac and respiratory centres. 

“Collapse is a term used in different senses: (1) as synonymous with syncope; (2) as a 
term for the state resembling shock which comes on as the result of slow toxic injury, e.g., in 
peritonitis and intestinal obstruction. 

“(In shock) a fall of blood-pressure is the cardinal fact and its degree may be regarded as 
the measure of shock” |8). 


Some observers, recognizing the difficulty of a formal definition, assert that shock 
is best defined by a description of its symptoms (Cannon and Dale). In criticism 
of this view it is clear that a full symptomatic definition must always be that of an 
extreme case in which all the symptoms are present, and so the lighter forms might 
not be included. 

It will be seen that several of the text-book definitions do not distinguish shock 
from collapse, either clinically or pathologically. Others distinguish them patho- 
logically, but say that clinically they appear the same. To complete the confusion 
those who distinguish between them clinically do so in diametrically opposite ways, 
what is called shock by one being called collapse by the other and vice versa. 
Hardly any of them have reference to shock other than that produced by trauma. 
Cannon, in his excellent monograph on shock, came to the conclusion that shock and 
collapse were not clinically distinguishable, and this view must be subscribed to by 
careful students of the conditions. Undoubtedly the word “ collapse” conveys the 
idea of rapid onset more than that of shock, and here we believe is the only point of 
distinction between them. Collapse is merely a rapid onset or aggravation of shock. 

To limit the term shock merely to the results of trauma seems irrational. 
There are many conditions produced by various means which are clinically 
indistinguishable from the results of severe trauma. Anyone put face to face with 
a patient suffering from anaphylactic shock, from extreme biliary colic, from the late 
stages of intestinal obstruction, from acute cholera, or from the late stage of 
peritonitis, and not having any indication as to the history of the case, would often 
find difficulty in giving the correct cause, for the clinical conditions are frequently 
very similar. A much broader surgical outlook would be possible if a definition were 
framed to include all these states. Things which are clinically similar to the same 
thing are similar to one another, and should be contained by one definition. The 
more the phenomena of shock are investigated, the nearer we get to such a definition. 

MacCallum, speaking of shock, says :— 

“It is especially common in injuries which involve the exposure and mishandling of the 
abdominal organs, but practically the same complex appears after extensive burns and in 
the case of intense peritoneal and other infections and some intoxications; possibly the 
infections and intoxications may be distinct in their mode of action, but in the present 
confusion of our knowledge the results seem to be practically identical.” [9). 

Crile states that :— 


* Whatever the cause of shock, whether psychic, traumatic or toxic, the basic phenomena 
are the same. The individual is prostrated, his face is white and shrunken, there is no saliva, 
no gastric juice, the urine is scanty, the mind is dull, and the temperature is subnormal.” (10 . 


Crile states that his researches 


“have shown that infection, exertion, emotion, asphyxia, the excision of organs, etc., cause 
phenomena which are identical with those produced by the commonly accepted causes of 
shock—physical trauma and hemorrhage, that identical organs are affected by each of the 
causes of exhaustion, and that the change in each is the same whatever the cause of the 
exhaustion.” [11]. 


If this view be allowed, it would, or course, be necessary to specify the various 
forms of shock by their appropriate epithets, e.g., toxic shock, traumatic shock, 
hemorrhagic shock, and the like. 
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Shock should be considered from a broad point of view just as fever is so 
considered. Shock is a depression, as fever is generally an exaltation, of the 
phenomena of vital activity. The symptoms of fever vary from case to case just as 
I hope to show the symptoms of shock may vary. The analogy should not be 
pushed too far, but it should serve to help us to a wider view and warn us against 
bringing too much pathology into the definition of a clinical condition. 

For purposes of discussion I have ventured to define shock in such a way that it 
would include all the various forms. 

“The term shock signifies a condition following the application of harmful 
stimuli (traumatic or toxic), or the depletion of the body-fiuids, in which there is 
a clinically demonstrable depression of the vital processes of the body, particularly 
the circulation and metabolism.”’ 

‘Collapse is the term applicable to the sudden onset or rapid aggravation of the 
symptoms of shock.”’ 

“ Exhaustion represents a late stage of shock.” 

(2) Though it may not be within the competence of a clinician to criticize the 
experiments of the pathologist, it is open to him to comment upon the relation of the 
clinical facts to the experimental results. It is quite impossible to discuss within 
reasonable compass the various theories which have been held on the subject of the 
causation of shock, nor do I propose to do so, but an enumeration of some of the 
theories is of interest. 

Crile, as the result of experiments on animals, came to the conelusion that shock 
was due to exhaustion of the vasomotor centre leading to dilatation of the splanchnic 
vessels, whilst he attributed collapse to inhibition of the same centre. This view 
Was supported and independently put forward by Lockhart-Mummery. The later 
researches of Porter and others have, however, shown that the vasomotor centre 
still retains its activity in shock. Malcolm, basing his views on clinical grounds, 
asserted that shock was accompanied by a gradual contraction of the peripheral 
vessels and a gradual loss of fluid in the vessels, which ultimately led to the death of 
the patient from deficient circulation. 

Yandell Henderson, on experimental and clinical data, maintained that shock 
was due to a deficiency of carbon-dioxide in the blood—a condition to which he 
gave the name acapnia.”” Another view put forward was that a deficiency of 
the normal quantity of adrenal secretion in the blood was responsible for the 
onset of shock. This was disproved by Rendle Short. In the great war two other 
views obtained prominence. One was that shock was due to a relative acidosis of 
the blood; the other that it was produced by toxins or decomposition products, 
which gained access to the circulation from the injured muscles. The special group 
of investigators who were appointed to test the acidosis theory decided against it. The 
general consensus of opinion has been favourable to the view that the products 
of decomposition of injured muscle may, by their absorption into the circulation, 
lead to the production of shock, and a striking experimental parallel was shown in 
Dale’s work on histamine. Small doses of histamine were found to produce typical 
symptoms of shock. Maleolm’s view that fluid was lost to the circulation in shock 
was supported by many researches during the war, and the name “ exemia” was 
coined by Cannon to describe or label this factor in this condition. 

This list does not comprise all the theories of shock, but will serve as a basis 
for a few comments. In the first place, anyone who reads the accounts of the 
many experiments conducted by eminent workers, yet leading to contradictory 
results, must be impressed by the extreme difficulty of obtaining reliable data, 
and the need for caution in accepting conclusions which do not tally with clinical 
findings. Secondly, when we find that results vary according to the type of animal 
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used in the experiments we are led to make the comment that without clinical con- 
firmation it may not be justifiable to take the results of experiments on animals as 
typical of what occurs in man. There are some symptoms of shock in man 
that are not found in the lower animals (e.g. sweating), and this adds to the difficulty 
of comparison. 

Thirdly, the criterion of shock in animals has generally been the level of the 
blood-pressure. Whilst this may be assented to by the majority, it is worth 
pointing out that it is not an entirely reliable factor. A further criticism is 
that many workers have made the common mistake of confusing effect with cause. 
A certain fairly constant factor has been found (e.g., acidosis in the blood), and this 
has too readily been assumed to be a causal factor instead of a necessary con- 
sequence of the lowered metabolism of the shocked condition. There has been 
too eager an attempt to find one cause and one pathological process whereby 
shock is brought about. If we consider the analogy of fever we shall be prepared to 
find that many different factors may play a part in its production. 

Since the discussion on shock before this society in 1919 not sufficient notice has 
been taken of the careful statement made by Bayliss as the result of the experimental 
work done during the war. It is as follows :— 


“In the course of investigation it has gradually come to be realized that the chief if not 
the only really important factor is a deficiency in the volume of blood in circulation. This 
applies not only to that form of shock brought about by actual loss of blood out of the 
blood-vessels, but also to cases where there is no reason to suppose there has been any great 
loss of blood. 

* Apart from the fact that the general symptoms of hemorrhage and shock are very 
similar, estimations of the vital red method of the volume of blood in circulation have shown 
that it is decreased in both cases"? 12. 


This statement is of the utmost importance. If it be accepted as a fact that the 
really important factor in shock as well as hemorrhage is a deficiency in the volume 
of blood in circulation we are enabled to bring these two clinically similar conditions 
more nearly into one pathological line; moreover we are forced to conclude that a 
fall in blood-pressure need not be the first or the truest indication of the beginnings 
of shock. It is well known that by powerful vasoconstriction the blood-vessels may 
compensate for the loss of a large volume of their containing fluid. No appreciable 
fall of blood-pressure may be noticed till more than a quarter of the total volume of 
the blood is lost and pressure may be maintained with a much smaller volume. It 
would thus be possible to have a late stage of shock with a well-maintained blood- 
pressure. A sudden great loss of fluid from the vessels always produces sudden 
collapse ; so, in all those cases in which shock comes on gradually, the fluid must 
leave the circulation gradually and allow for the compensatory vasoconstriction to 
come into play and mask the serious condition. But with a diminished circulation 
metabolism is certainly lowered, temperature would fall and other symptoms of shock 
would appear. We are led to conclude, therefore, that low blood-pressure need not 
be an accompaniment of shock and, in all those experiments and observations in 
which the condition of the blood-pressure has been taken as the sole or the most 
important indication of shock, a great fallacy is presen¢ which may have allowed 
many cases of fairly serious shock to pass unnoticed. 

It does not affect the question that the place to which the fluid goes is not fully 
determined, nor does it matter what is the exact mechanism at work. Certainly in 
clinical work many cases present all the clinical symptoms of shock and yet have a 
normal blood-pressure. 

(3) When we consider the general view held as to the symptoms of shock, the 
criticism may be offered that too rigid a stand is taken as to the necessary presence 
of nearly all the common symptoms. 
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The symptoms of shock may be attributed to: (1) circulatory failure; (2) 
depressed metabolism ; (3) sympathetic stimulation. 

In most clinical accounts it is usual to give a full list of symptoms such as is 
seen in the last stages of the condition. This is so customary that unless all the 
symptoms are present some observers will not allow the condition the name of shock. 
In much the same way we might refuse the name fever to any condition which did 
not present the phenomena of furred tongue, concentrated urine with uratic deposits, 
etc. The variation in the symptoms of shock is so general that one might without 
exaggeration speak of “ the law of dissociation of the symptoms of shock,” whereby 
would be indicated the fact that the symptoms occur in varying combinations in 
different cases. This can be illustrated by considering a few of the symptoms. 

Pallor or lividity is considered typical in the appearance of a shocked person. 
Yet it is possible for a patient to be in a state of serious shock and yet preserve a 
normal pink complexion. I have at present in the hospital under my care a patient 
upon whom'I recently operated for the closure of an enterostomy which had been 
performed for intestinal obstruction. The operation was difficult and necessitated 
the freeing of many adhesions. The time taken was over an hour anda half. At 
the end of that time the systolic blood-pressure was only 80 mm. of mercury and the 
pulse-rate 150, yet the face was normal pink in colour. I could give other instances 
but that one should suffice to emphasize the point. As for the reason of this it is 
possible that the processes of metabolism are so depressed that the oxygen remains 
in the blood and the hemoglobin is not reduced, but this view is theoretical and I 
know of no experimental confirmation. 


A subnormal body temperature is probably the most constant and most important 
symptom in shock, yet it is surprising how few adequate records of this symptom 
are met with in the clinical accounts. This was noted by E. Quénu, F. Duval and 
P. Moequot |13), who wrote as follows :— 


* D’aprés ces données expérimentales, le degré d’abaissement de la température centrale 
pourrait étre un élément de pronostic du shock: par exemple, la persistance de l’hypothermie 
centrale malgré les moyens de réchauffement, serait un indice de gravité: mais nous avons 
hate d’ajouter que ce sont lA des vues théoriques, une étude clinique de la température 
centrale n’ayant pas été faite dans le shock traumatique. 

“Tl est 4 noter que la température centrale est rarement indiquée dans les observations de 
blessés de guerre. Presque toutes sont muettes 4 ce sujet” [13]. 


Twenty years ago, Kinnaman, experimenting on the production of shock in cats 
by the simple exposure of the intestines, came to the conclusion that the gradual 
fall in temperature was a much more reliable indication of the onset of shock than 
was the fall in blood-pressure, for the latter was very variable, even though it 
showed a downward tendency, whilst the fall in temperature was steadily and 
uniformly progressive. I believe there are some cases, however, in which the 
symptoms of shock may be present for a short time before the temperature falls. 

Mental dullness is usually regarded as a characteristic feature in shock. It is a 
fairly constant accompaniment of the shock following injuries and operation, but is 
often entirely absent even in the extreme degrees of infective and toxic shock. I 
have known patients almost moribund from the collapse of intestinal obstruction, 
with a blood-pressure hardly recordable, yet with a brain as active as, or even more 
active than that of a normal person. The same feature is sometimes seen in the 
collapse which accompanies gas-gangrene. 

The pulse-rate in shock is commonly regarded as being constantly increased, and 
n the majority of cases this is true, but there is an important minority of cases in 
which the pulse remains regular and approximately normal in frequency, though it 
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diminishes gradually in volume and strength. This has been commented on by 
several observers. 

Malcolm states that— 

“When the state of shock occurs, the pulse may be quick and feeble from the first, in 
which case an important change cannot be detected, but in a considerable proportion of 
operations, chiefly in those performed upon patients with a strong heart muscle, the pulse at 
first does not hasten, and sometimes it becomes larger and more tense at the wrist. Later 
the radia! pulse, still sometimes remaining slow, gradually diminishes in size and in the force 
of its beats, until it may cease to be felt’ (14). 


Tn connexion with cases of wound-shock Cuthbert Wallace writes :— 


“A second class is the shocked man with a slow pulse. These cases almost always end 
fatally '15!.” 


Rendle Short writes :-— 


“We all know that a man may be sent off the table with a good pulse, but already his 
life is in danger.” 16 


Cowell relates the following cases :— 


(i) Man with shell wound. Cold and clammy. Blood-pressure 60 to 50 mm. Pulse 80. 
(ii) Officer with gunshot wound. Blood-pressure 75 to 50. Pulse 84 17 


I have seen many cases confirming the facts put forward in these quotations. 
In a great number of cases of shock accompanying acute abdominal conditions, the 
pulse may remain slow and steady for a considerable time. The explanation which 
most readily occurs to one is that there may be stimulation of. the afferent fibres of 
the vagus nerve causing the heart to retain a slow beat. For example, I have known 
the acute shock accompanying a fulminating pancreatitis to be accompanied by a 
slow pulse of 66. 

The blood-pressure in shock is often lowered; many say that it is always 
lowered. There are some who assert that unless there is serious lowering of the 
blood-pressure the state of shock does not exist. Careful consideration and 
observation, however, will soon bring the conviction that a fall in blood-pressure, 
though common, is not an essential feature of shock. 

There are two preliminary objections to be made against accepting the blood- 
pressure as the sole or chief criterion of shock. First, it is very difficult to define 
what is normal blood-pressure, and usually impossible, in acute cases, to know what 
the normal for the individual patient is. Secondly, most observers appear to pay 
more attention to the systolic pressure, less to the diastolic, and least of all to the 
pulse-pressure or difference between the first two. I have known a patient in 
extreme collapse with a systolic pressure of 135, and a diastolic pressure of 110. 
Here the pulse-pressure of 25 was a much truer indication of the moribund state of 
the patient than the good systolic pressure. 

We have already explained how the presence of a high blood-pressure in a state 
of shock can be explained physiologically. Does clinical evidence support this view ? 


Rendle Short writes : 


“Tt is probable that shock may be present before the blood-pressure falls, though it is 
difficult to recognize its presence, except that the patient looks bad” (18). 


Parsons and Tyrrell Gray concluded that : 


“A low blood-pressure is not an essential accompaniment of the clinical picture of shock, 
for the classical symptoms of shock occurred when the blood-pressure was at its highest 
recorded point”’ (19). 
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Bayliss wrote 
* Attention may be called to the fact that a high blood-pressure may co-exist with a small 
blood volume, the high pressure being kept up by powerful vaso-constriction. Nevertheless 
the majority of the tissues are suffering severely from want of oxygen, since the blood-flow 
is decreased still further by the arterial constriction. A high blood-pressure is therefore not 
a contra-indication against the injection of saline to restore the blood volume” [20]. 


These quotations will show that a low blood-pressure should not be regarded as 
an essential to shock. It may be objected that the maintenance of a normal pressure 
is very unusual in the shocked state, but it must be pointed out that the present 
teaching as regards blood-pressure begs the question, directs observation on wrong 
lines, and blocks the way for a better understanding of the condition. Everybody 
allows that a low blood-pressure is always present in the latest stages of shock, but 
one of my purposes is to put forward the view that the early stages of serious shock 
may still be accompanied by a normal blood-pressure. 

The purpose of these remarks is to advocate a broader clinical view and definition 
of shock, to point out that the essential diminution of circulating blood in shock 
need not for some time be accompanied by a lowered blood-pressure, and to show 
how variable the symptoms of the condition may be even as regards the pulse. 

The special aspect of shock in acute abdominal disease I have dealt with 
elsewhere | 21 
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Mr. J. D. MALCOLM. 





When I first wrote on this subject in 1893, I discussed the vascular changes caused by 
reactionary fever following operations, by shock, by retention of intestinal contents after 
iparotomies, and by septic infections. In all these conditions I found evidences of a 
contraction of the blood-vessels, varying in degree, in persistence and in rapidity of onset. 
In all, I occasionally found cases in which the arteries were at first little reduced or even 
fuller than usual, the smallest vessels only being contracted. When the radials were involved 
in the contraction, the wrist pulse became small but the heart-rate did not necessarily hasten ; 
is the contraction extended to larger vessels the force of the radial pulse was further 
diminished and the heart-pace hastened. In fatal cases, towards the end there were signs of 
. gradual exclusion of the blood from the tissues, and death was attributed to a starvation 
‘f the nerve centres in the medulla oblongata. 

In 1899, Crile published his theory of the nature of shock. This was founded upon 
experimental work, and it was shown that there is a fall of blood-pressure in proportion to the 
degree of shock. In interpreting his observations Crile relied upon the teaching that 
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a contraction of the arteries causes a rise of blood-pressure, and he argued that every fall of 
pressure indicated a vascular relaxation. By this reasoning it seemed to be proved conclusively 
that in profound shock the blood-vessels are completely relaxed, and that view was generally 
accepted for many years. 

But this conclusion is directly opposed to Lister’s finding that stimulation of sensory 
nerves causes a contraction of the vessels in the web of the frog’s foot, and seems altogether 
inconsistent with clinical observation. In nearly every page of the protocols of his first book 
Crile attributes a fall of blood-pressure to a relaxation of the vessels when it seems that 
a contraction was clearly indicated. 

It has gradually become generally accepted that in profound shock the vessels are tensely 
contracted and the blood-pressure is very low. Clearly, therefore, it is not true under all 
circumstances that contraction of the vessels raises blood-pressure. I was not the first to 
draw attention to this point. In the middle of last century Sir George Johnson, of King’s 
College, taught that a contraction of the arteries exercises a stop-cock action on the blood-flow, 
raising pressure in the large vessels and lowering pressure in the small vessels. As the 
contraction increases, the area of lowered pressure gradually involves the whole vascular 
system, and it is an‘absolute rule that a sufficient contraction of the blood-vessels is always 
accompanied by a general fall of blood-pressure and by death from starvation of the nerve 
centres in the medulla. The persistent contraction of the vessels is made possible by a free 
escape of the fluid parts of the blood into the tissues. 

In Bayliss’ book on physiology there is a good account of the behaviour of fluids flowing 
through tubes, but neither in this nor in any other physiology have I seen an application of 
the facts to clinical conditions. I would urge, therefore, that the limited effect of contraction of 
the vessels in raising blood-pressure, and the absolute effect of a sufficient contraction in 
lowering blood-pressure, should be taught with authority as a first step towards the 
understanding of shock and of many other medical and surgical phenomena. 

I have every sympathy with Mr. Cope’s remarks on the unsatisfactory applications of the 
word “shock.” It is used in conversation and in the newspapers in the vaguest way, and 
its professional meanings are not much more precise. The only hope of improvement lies in 
a clearer understanding of the changes taking place in the various conditions in which the 
vascular phenomena resemble those of shock. The same end conditions in the vascular 
system are produced in many different ways. In fact, a persistent contraction of the vascular 
system is by far the commonest mode of death. It seems desirable, however, to differentiate 
as far as possible the various methods by which this contraction may be brought about. 
For example, the phenomena of hemorrhage are exceedingly like those of shock, but the way 
in which the vascular contraction arises in these two conditions is altogether different. In 
hemorrhage blood escapes from the vascular system, and the vessels contract upon the 
diminished volume of blood. Fluid passes into the vessels and the blood becomes thinner in 
consequence. If death occurs, it is due to starvation of the nerve centres in the medulla 
oblongata. In shock the vessels contract and fluid passes from the vascular system to the 
tissues, so that the blood is thickened. In this case, also, if death occurs it is due to a 
starvation of the vital nerve centres. The end results are the same, but I cannot agree that 
in both cases “the only really important factor is a deficiency of blood in circulation.” 
This is true of hemorrhage. It is not true of shock. In shock the really important factor 
is the contraction of the vessels, and recovery cannot take place until they relax. 
Hemorrhage and shock are two quite different conditions. Time does not allow me to 
compare the changes of primary shock with those of toxemia and those of retention of 
intestinal contents after laparotomies. The differences seem to me quite definite. I agree 
with Mr. Cope that a fully-developed septic condition, a state of primary shock, and a case of 
hemorrhage may be clinically indistinguishable at a glance without any history, and that 
two or more of these conditions may occur together and complicate each other. The 
likenesses arise because the end results of the vascular changes are the same in many 
different conditions, but they do not seem to justify an application of the term shock to 
them all. 

In Mr. Cope’s definition of shock he gives “depletion of the body fluids” and “ harmfu! 
stimuli” as alternative causes of shock. I am strongly of opinion that the depletion in 
shock is secondary to a vascular contraction, and that the vascular contraction should bé 
considered the essential feature in a definition of shock. 
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Mr. ERNEST COWELL. 


| agree with Mr. Cope that the current teaching about shock is unsatisfactory. Ten years 
ago the Medical Research Council organized the Committee on Shock. Since the publication 
of their valuable reports (1917-1919) no literature of importance has appeared in this country. 
Crile’s monograph, published in 1921, deals with only part of the subject and is not of much 
practical help. The book by Cannon, of Harvard (1923), contains his own observations together 
with a full discussion of the pathology and treatment. Since then one or two papers of 
practical value have appeared also in America; the most important is by D. Fisher, of Boston, 
and describes the treatment by insulin-glucose-saline. 

In 1917 an organized study of the initiation of wound shock was made in the front line in 
France. 

I observed the blood-pressures and pulse-rates, etc., of men in the front trenches near 
Loos, before they were wounded, immediately afterwards, and at intervals during their 
evacuation to the casualty clearing station at Bethune. Here John Fraser and Professor 
Cannon continued the investigations, completing the blood-pressure charts, estimating blood- 
sugar and acidosis in the blood, ete. 

From these observations I classified shock into “ primary ” and “ secondary,” a classification 
accepted by Cannon, Bayliss and subsequent writers. 

Primary shock is rare, and results when the body sustains such severe anatomical damage 
that death must shortly supervene. The blood-pressure here falls rapidly and all the associated 
symptoms develop at once. Such a form of traumatic shock will be rarely seen in civil 
practice, and seen only when gross injury has been received or severe hemorrhage incurred. 

In the majority of the cases of shock the pressure was found to fall slowly, after a lapse 
of several hours, and the group was labelled “ secondary shock.” 

Several definite factors were observed in the development of secondary shock, and the 
conclusion was that in many cases the condition was preventable. 

An “ anti-shock campaign” was inaugurated, with the gratifying result that the incidence 
of shock was notably diminished. 

At the present time the R.A.M.C. and first-aid societies of this country are following out 
these ideas, and I believe traumatic shock is much less common than it used to be. 

The factors that appear to be most important in the development of secondary traumatic 
shock are (1) pain, (2) loss of bodily heat, (3) haemorrhage, (4) toxemia. The latter may be 
(a) bacterial, (6) due to absorption of tissue toxins. 

I have published blood-pressure curves illustrating these points in the Lancet (1919), and 
examples will probably be familiar to all of you. 

I have since made further observations on these etiological factors. The blood-pressure was 
observed in a case of acute renal colic. The level fell from 120 to 80 mm. mercury and 
remained at that level for half an hour until the pain was relieved. It is still held by some 
surgeons that such painful stimuli tend to produce shock during surgical operations. I 
believe, however, that it is not necessary, when the patient is under a suitable general anesthetic, 
to practise “nerve blocking.” Recently I performed a fore-quarter amputation on a woman 
aged 72, leaving the unblocked brachial plexus to be divided last of all. 

Her blood-pressure was recorded every five minutes throughout the operation, and varied 
between 130 and 140 the whole time. 

Toxemia.—lIn this fore-quarter amputation case I began by exposing and clamping the 
iain vessels. All products of tissue damage were thus excluded from the circulation. 

Experimentally, Bayliss and Cannon found that a compound fracture of the thigh in an 
anesthetized cat did not lower the pressure when the femoral vein was previously clamped, 
but that as soon as the circulation was restored, the pressure fell. 

Other observers have found that in two cats with a crossed circulation, production of 
traumatic shock in one causes lowering of the pressure in the other. Quénu, too, states that 
blood from one shocked animal injected into a second one causes shock. Further proof of 
this factor of “ tissue toxemia” may be given by quoting cases where a profound drop of 
blood-pressure has resulted from releasing a tourniquet applied above the distal portion of a 
crushed limb. 

I have emphasized this factor of “tissue toxemia” because I believe the observance of 
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the greatest gentleness during long operations will diminish the likelihood of secondary shock 
by limiting the formation and absorption of products of damaged and disintegrated tissues. 

The question of the type of anesthesia employed must be considered under the heading 
of toxemia. Buckmaster pointed out that the presence of chloroform in the blood greatly 
diminished the oxygen-carrying power of the red corpuscles. Ether acts in the same way 
to a smaller extent, and gas and oxygen does not affect this at all. 

Pathological Changes to be observed as Shock develops.—As the result of one or more of 
the «etiological factors mentioned above the blood-pressure falls. Professor Starling stated 
in 1912 that with a pressure below 80 mm. of mercury, the cardiac output was diminished. 
Professor Leonard Hill, in 1925, concluded from a study of the capillary pressure that low 
arterial blood-pressures were dangerous because “the capillary kinetic energy of the blood- 
flow is very small with normal arterial pressure, and there is a very small margin of safety.” 
Professor Cannon teaches that in cases in which a maximum systolic pressure of 80 mm. 
has lasted for more than four hours, no matter what methods of treatment are adopted. 
recovery is impossible. 

With such low pressures and with the small capillary margin there is deficient intra- 
cellular oxygenation, the whole process of metabolism is arrested and the delicate cortical 
and other nerve cells will never recover. The other observed facts of the deficiencies of the 
circulation are, the diminished quantity of circulating fluid, the capillary stasis, concentration 
of the plasma, increased viscoscity of the blood, and increased CO, content (acidosis). 

Definition.—Cannon says: “It seems to me that, in such a complex as shock, definition 
is not a precise requisite. . . . The important matter is to obtain a careful description of 
the observed facts.” 

If it is necessary to define the condition, I should say that “traumatic shock is a state 
in which there is a persistent low blood-pressure, with a diminished volume of circulatory 
fluid and a lowering of all vital functions.” 

A conception of the classification of traumatic shock into the primary and secondary 
varieties is of the greatest value, since from this follows the idea that secondary shock is 
largely preventable. 

With regard to the second part of the paper, Professor Cannon says of Malcolm's vaso- 
constriction theory : “ This remarkable explanation of the changes occurring in shock, based 
almost wholly on clinical observation and inference, was elaborated by Maleolm several! 
decades ago, and, with slight errors, outlines the main features of the course of secondary 
shock as we understand it to-day. The chief defect in the argument lies in a failure to 
account for a primary vasoconstriction capable of inducing the effects which Malcolm 
describes.”’ 

I have had no personal experience of traumatic shock with a high blood-pressure, apart 
from cases in which cerebral compression has existed with or without a peripheral wound. 
The fall in body temperature in established shock is remarkable, especially if registered 
intramuscularly, as suggested to me by Sir Cuthbert Wallace. 

From the practical point of view the diminished volume of circulatory fluid—with the 
resulting deficient intracellular oxygenation—is the important fact to recognize. 

Intravenous injection of normal saline solution is disappointing, because, owing to the 
increased permeability of the capillaries, the pressure falls again immediately. Subcutaneous 
saline is not absorbed because of the deficient circulation, and rectal infusion fails for the 
same reason in a bad case of shock. 

Bayliss’ gum saline is useful, as it raises the pressure, diminishes the viscosity and 
increases the circulatory volume for a longer period than normal saline does. Blood 
transfusion is useful for the same reason. 

D. Fisher, in his latest paper, published in 1926, makes a fresh suggestion with regard to 
therapy. He conceives shock as a condition in which there is an internal asphyxia and 
acidosis—with the oxidative processes held in abeyance—producing the resulting exhaustion. 





He concludes that any method which promotes combustion and oxidation and furnishes heat 
energy should be effective. He therefore treats his cases with a litre of 10 per cent. glucose 
solution given intravenously, combined with hypodermic administration of insulin in divided 
doses. The cases quoted by Fisher are striking, but I have not yet had any personal 
experience of this method, which seems safe and worthy of trial: 
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In conclusion, we need not agree with the pessimistic view that our knowledge of 
traumatic shock is altogether inadequate. A great deal of useful work has been done 
in the investigation of the subject, and the knowledge of many useful facts is now available 
and awaiting practical application. 


Mr. J. P. LOCKHART-MUMMERY. 


I cannot agree with Mr. Cope’s definition of shock. It does not seem reasonable in these 
days to define a morbid physiological condition on a purely clinical basis. It may be difficult, 
or even impossible, to find a really satisfactory physiological definition in the present state of 
our knowledge, but even an unsatisfactory definition is better than one based only upon 
symptoms. 

The difficulty in finding a satisfactory definition of shock consists in the. fact that what 
surgeons generally understand by the word is a terminal state produced by a number of 
widely different causes. Clinically it is often impossible to distinguish between them, and the 
only way in which one can clear up the confusion is by experimental research. 

The definitions I put forward in the Hunterian lectures, in 1905, are certainly too narrow, 
in view of subsequent investigations, but these investigations have tended to confirm the 
main conception of surgical shock as a condition of failing circulation, due to fatigue of 
the vasomotor centres from excessive or harmful afferent stimuli. 

The proof of this conception rests upon the following facts :— 

(1) Prolonged and excessive afferent stimulation of the brain-centres in animals under 
experimental conditions produces the condition. 

(2) Histological changes in the brain-cells can be demonstrated to result from over- 
stimulation of the centres. 

(3) By using novocain or cocaine to block the afferent nerves and prevent stimuli from 
reaching the brain, shock can be prevented both clinically and experimentally. 

These facts show that there is a condition generally recognized as “surgical shock,” 
which is due to over-stimulation of the vasomotor centres in the brain. 

I agree with Mr. Cope that a deficiency in the amount of blood-volume in circulation is a 
better test of the presence of shock than lowering of the blood-pressure. The constant factor 
in all conditions of shock is a diminished volume of blood in circulation. Lowering of the 
blood-pressure is compensated for in the early stages, and only takes place when the centres 
have actually begun to fail. After failure of the centres it occurs rapidly and tends to be 
progressive. The reason why the fall of blood-pressure was used in measuring shock in all 
our early experiments was that while it was not difficult to measure the blood-pressure, we 
had no means, nor have we now, of measuring the circulating blood-volume. Fortunately 
there is now a means by which we ean recognize the onset of shock before any notice- 
able fall in the blood-pressure has taken place. One of the early effects of a diminished 
blood-volume in circulation will be the increased rate of the heart-beat, to make up for the 
diminished volume of blood reaching the heart. Normally, there is a more or less fixed 
ratio between the pulse-rate and the systolic blood-pressure, but when the blood-volume is 
seriously diminished, the ratio tends to be upset, and we find a rising pulse-rate with a 

tationary, or almost stationary, blood-pressure. If there is a rising pulse-rate which is not 
accompanied by a proportional rise in blood-pressure, it is fairly safe to assume that shock is 
present, and that the blood-volume in circulation is diminished. If, for instance, at 
the commencement of an operation the pulse-rate is 80 and the blood-pressure 130, and half 
n hour later we find a pulse-rate of 100 with a blood-pressure of 125, it is strong evidence 
that a serious degree of shock is already present. 

Dr. Charles Moots, in America, has for some time kept careful charts showing this ratio 
in all operations, and he finds that, clinically, it is a safe guide to the condition of the 
patient. 

The difficulty in any clinical investigation arises from the fact that similar conditions are 
voduced from a number of varying causes, and that we are not at present able to distinguish 
etween them. Further, in practice more than one condition is present at the same time, and 
this seriously confuses the issue. While it is possible, experimentally, to recognize a state of 
surgical shock due to fatigue of the brain centres from excessive or harmful afferent 
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stimuli, without any complicating toxic factor, it must be admitted that clinically it is not 
possible to do so, and in most cases of shock there is a considerable toxic element. 

Many toxic conditions may give rise to symptoms indistinguishable from true traumatic 
shock. Intestinal obstruction, peritonitis, and, experimentally, the injection of histamine, 
produce shock just as readily as trauma, and there are many other conditions such’as burns, 
extreme cold, fear and exhaustion, which do so. The shock produced by burns is almost 
certainly due to both traumatic and toxic factors. 

I suggest that the following four conditions must be recognized as separate physiological 
entities, although in practice several may be present at one and the same time :— 

(1) Hemorrhage.—Decreased blood volume, followed by lowered specific gravity of the 
blood. Can be effectively treated by blood transfusion. (2) Collapse.—Lowered blood-pressure 
and lowered blood-volume, with stagnation of blood in the splanchnic area and muscles from 
sudden failure of the vasomotor mechanism. No change in specific gravity of the blood. 
Can be effectively treated by stimulants. (83) T’rawmatic shock.—Lessened blood-volume in 
circulation from exhaustion of the vasomotor controlling mechanism, followed by lowered 
specific gravity of the blood. Cannot be treated directly. (4) Toxic shock.—Lowered blood- 
volume in circulation, due to poisoning by toxic agent of the vital centres, followed by raised 
specific gravity of the blood. Best treated by saline transfusion to dilute toxins and increase 
blood-volume. Blood transfusion is contra-indicated. 


Mr. ZACHARY COPE (in reply) 


said that his own view of shock was partly based upon and largely agreed with. the 
observations of Mr. Malcolm and he did not wish to emphasize the minor points of differ- 
ence between them. Mr. Malcolm was only now receiving that credit for his acute clinical 
work which should have been accorded him thirty years ago. 

Mr. Cowell’s classification of shock into primary and secondary was useful and though in 
his opening paper he (Mr. Cope) had not referred to it, he adopted the distinction between 
the two varieties in the case both of wounds and of shock from other causes, such as 
peritonitis. 

He was sorry Mr. Lockhart-Mummery could not agree with him as to the definition of 
shock, but the pathological distinction which he (Mr. Lockhart-Mummery) made between 
conditions which were clinically indistinguishable were not, so far as he (Mr. Cope) was 
aware, based on ascertained facts. It seemed better to allow the term “shock” to apply 
to the whole number of similar conditions, and to designate the variety bya descriptive 
adjective—traumatic, toxic, hemorrhagic, as the case might be. With regard to the 
vasomotor centre in shock, several observers had shown that though it might be over- 
stimulated, it was not exhausted. 
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Some Notes on Paracusis Willisii from the Ferens Institute of 
Oto-Laryngology. 


By SOMERVILLE Hastrnas, M.S.,and Gorpon R. Scarrr, F.R.C.S.Ed. 


ABSTRACT.—Investigations were carried out by Tucker's Audiometer, in which a pure 
note, electrically produced, is reduced by means of resistances until it ceases to be heard. 
Thirty cases of middle-ear deafness with paracusis were investigated. In two there was 
absolute paracusis, the sound being better heard with disturbing noise. In sixteen (relative 
paracusis) there was little diminution in hearing power in the presence of a disturbing 
sound. In twelve the hearing was apparently improved in the presence of a disturbing sound 
in the opposite ear (crossed paracusis). We have found no previous description of this last 
condition, and venture no suggestions as to its significance. 





HISTORY. 


THE phenomenon shown by some cases of middle-ear deafness-—that of hearing 
the conversational voice'better in a noise—was first observed by Willis in 1680. 

During the last half century various explanations of the phenomenon have been 
put forward, e.g., that it is due: 

(a) To a general shaking up of the ossicular chain when the joints are in a state 
of partial ankylosis, or a toning up of the ossicular muscles when there is a condition 
of undue laxity of the tympanic membrane. This was suggested by Politzer, who 
found that any gross vibration applied to the bones of the head produced a similar 
effect. 

(b) To the production of increased irritability of the acoustic nerve—(Léwenberg 
and Urbantschitsch). 

(c) To the fact that the disturbing noise is usually of low pitch, and therefore in 
these cases is not so well heard by the patient, while the observer, if normal, 
subconsciously raises his voice (Siebenmann and Von Tréltsch). 


METHOD OF TESTING. 


The instrument employed is that already described to the Section on October 20, 
1922, by Major Tucker and one of us. Briefly to recapitulate its main points :—It 
is a form of wireless oscillator, with a basic note of 520 double vibrations. By 
means of a variable condenser a pure note can be produced, the pitch of which can 
be increased by small amounts and made to vary from 270 double vibrations up to 
the upper limit of normal hearing. 

By means of a Wheatstone’s bridge the strength of the signal can be varied from 
zero to its maximum intensity by throwing in on one side of the bridge a resistance 
varying from 1,000 to 10,000 obms. From the bridge the sound is conducted to one 
of a pair of telephone receivers in a silence cabinet. Where a disturbing sound is 
used it is derived from an electrically-operated unloaded tuning fork—seventy-two 
louble vibrations—from which the sound is electrically conducted to the headphones 
ind can be conveyed to either receiver. In the following experiments the note used 
from the audiometer was 728 double vibrations. 

The reading given by the audiometer is the amount of electric current (given in 
arbitrary units) which has to pass through the telephone in order to render the 
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sound just audible to the person being tested. If the current is increased the sound 
is clearly increased also, but we cannot say that a given increase in current 
represents, in all the cases, the same relative increase in sound as perceived by the 
patient. 

DIFFICULTIES IN CARRYING OUT THE TEST—THE PERSONAL FACTOR. 

(a) As the test sound becomes less audible to the person tested, his signals tend 
to become less definite and certain. 

(b) Auditory intelligence.—The patient's response to the signal in some cases 
varies within wide limits, a fact which can only be explained by his lack of ability to 
keep his attention fixed on the test. 

(c) After a preliminary brief test the patient’s ability to hear the signal is usually 
improved as his hearing becomes attuned to the note, but if the test is continued for 
any length of time, power of attention becomes fatigued, and it is possible that the 
auditory nerve also shares in this fatigue. 

(d) A true end-point is difficult to obtain in some cases with marked tinnitus. 

RESULTS. 

In a number of normal ears tested, the threshold was reached with one unit of 
current. When the disturbing noise was transmitted to the same ear, the threshold 
was raised to 180 to 200 units. With the disturbing noise transmitted to the 
opposite ear, the threshold either remained the same, i.e., 1 unit, or was raised by 
one unit. 

In the following series sixty-two cases of varying types of deafness were examined 
(see table). 

INTERNAL EAR DEAFNESS. 

Only two cases of slight internal ear deafness were studied. Both showed a 
raised threshold for 728 double vibrations which was markedly increased with the 
disturbing noise transmitted to the same ear, and showed, in one case, no increase in 
the threshold with the disturbing noise in the opposite ear, in the other, an increase 
of one unit. 

In one case the upper limit showed very slight reduction in the right—or better— 
ear, and reduction to 3,200 double vibrations in the left ear. 

In the other case the upper limit was reduced to 3,000 in the right ear and 
appreciably reduced in the left. 

MIDDLE-EAR DEAFNESS WITHOUT PARACUSIS. 

Thirty of the cases tested showed varying degrees of middle-ear or mixed deafness 
and showed no other abnormality when tested with the disturbing sound. 

They required at least 200 units increase in strength of signal when the disturbing 
noise was introduced into the same ear. Frequently a much greater increase was 
required. With the noise in the opposite ear the signal usually required to be 
increased to a greater extent than normal. 

The majority of these cases showed a lowering of the upper limit, indicating 
secondary cochlear change. 

One would have expected to find that the cases requiring the most considerable 
increase in strength of signal to make it heard in the presence of the disturbing noise 
would be those which showed most lowering of the upper tone limit, but this was 
not the case, and we were able to discover no correlation between the two. 


ABSOLUTE PARACUSIS. 
Only two cases actually showed the condition of absolute paracusis, that is, the 
patient heard the test signal better when the disturbing noise was added. 
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In one of these, the auditory intelligence of the patient was of a high standard 
and she heard the signal at less than 150 units; although her threshold without it 
was 170 units. 

This was a patient suffering from otosclerosis, kindly referred to us by 
Mr. Cleminson, and the case is of further interest in that during the past two years 
it has been the only case observed by Mr. Cleminson and ourselves to show 
prolonged bone conduction for C512 by the Bing test, although the bone conduction 
for the higher notes is diminished. 

RELATIVE PARACUSIS. 

This condition, that is, one in which the patient does not require such a great 
increase of current as is normal in order to hear the signal with the disturbing noise 
in the same ear, was shown by 16 patients. The amount of increase in sound 
necessarily varied in different cases, and in one case of moderate deafness the signal 
was heard at an intensity below that required for a normal hearing person. Threshold 
725 (normal }). Threshold with disturbing noise {73 (normal }$9). 

CROSSED PARACUSIS. 

We have used this term to describe a group of 12 cases showing a phenomenon 
which, to the best of our knowledge, has not hitherto been described, namely, that 
when the disturbing noise is transmitted to the opposite ear the patient actually 
hears the signal in the ear which is being tested better than when the signal alone is 
used. In one half of the cases this condition is found in the better hearing ear, in 
the other half in the worse ear. Three of these patients also show relative paracusis 
with the disturbing noise in the ear being tested. 

In most of the cases the lowering of the threshold is small but definite. In one 
case, however, it is lowered from 525 units to 240, and in another from 240 to 175 
units. 

The patients show the condition on repeated testing, not only on the same day 
but at intervals of six weeks, and also show it on testing with signals of 1,000 
and 1,500 double vibrations. 

We have sought for a possible explanation of this in our method of testing, but 
have been unable to find one. We found that, after testing with the disturbing 
noise, the patient’s hearing in some instances was temporarily increased for the 
acoumeter, and the suggestion was made that as one usually first tested the ear for 
paracusis with the disturbing noise in the same ear, this might produce a “ Zund 
Burguet”’ effect on this ear and temporarily increase its hearing power. We have, 
however, eliminated this possibility by testing with the disturbing sound transmitted 
to the opposite ear first of all, and have obtained similar results. 

We believe that the felt pads on the ear-phones used, effectually deaden all 
vibrations of sufficient strength to be transmitted to the other ear by way of bones 
of the skull. 

When the disturbing noise is stopped, the threshold is again raised. We can 
offer, at present, no explanation for this phenomenon. 


TABLE OF CASES INVESTIGATED. 


Deaf without Absolute Relative Crossed 

obvious paracusis paracusis ptracusis paracusis 
Number of patients ‘ii is 32 iad 2 re 16 ove 12 
fale te ie a - 14 on - bits 4 a _— 
Female : = 18 2 = 12 eee 12 

Average duration o. deafness : i ae dyrs. ... So aa 7 yrs. 
Type of Deafness: 
Middle ear ; ae ie 14 ni 7 6 
Internal ear ; 2 il _ — a= 
Mixed i of jee 16 2 9 6 
F—OTOL.2 * 
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SUMMARY. 


The audiometer provides an accurate method of determining the presence or 
absence of paracusis :— 

(1) The normal-hearing person and patients suffering from internal ear deafness 
require a considerable increase in the strength of the signal to hear if in the presence 
of a noise. 

(2) The number of patients who actually hear better in a noise would appear to 
be small. 

(3) A considerable proportion of deaf people do not require as great an increase in 
strength of signal in the presence of a noise as do normal people, and, therefore, their 
disability will appear proportionately less. 

(4) Some patients, in the presence of a noise in one ear, hear the test-sound 
better in the other. 

Discussion.—Dr. 8. A. TUCKER said the apparatus referred to by Mr. Somerville Hastings 
was designed five years ago. The production of such apparatus had made great progress in 
the last two or three years; the work was being done on an intensive scale in America. 

If the telephone was accepted as a means of conveying sound to the ear, then apparatus 

of this class would have to be used. At present the oscillating currents generating the sound 
on the telephone were so produced that their magnitude was the same for all frequencies. 
That quality was not possessed by this apparatus by which sound vibrations of frequency, 512 
and 1,000 per second, could not be compared. But that did not affect this particular 
paper. 
The oscillating current producing the response was generated in the telephone, but the 
current was distorted by that instrument. The telephone lent itself very little to accurate 
mathematical treatment, and unless a good one, and the same one was used throughout, 
results could not be constant. However, for the period over which Mr. Somerville Hastings 
had been working it could be said that the telephones were giving the same signal under the 
same conditions. 

If, in acoustic research, a standard source of sound was arrived at, the apparatus used by 
Mr. Hastings could be compared with it, and the present qualitative values of the signals 
could be converted to quantitative ones. 

It was important to remember that the speaker devised this apparatus, not for Mr. 
Somerville Hastings, but for testing auditory acuity, and there the difficulties were even 
greater. It had to be ensured that the source of sound was not vitiated by reflections. If 
the sounds were transferred from the telephone to the loud speaker, and the patient placed 
successively in different parts of the room, different effects would be produced ; if the patient 
moved his head, even slightly, when pure sounds were being used, the results would be 
vitiated. In the speaker’s laboratory a number of people were present during the production 
of pure sounds, the movement of one person—not the person being tested—had upset the 
whole wave system. This ruled out the loud speaker, and therefore the tuning fork also. 
That was why the telephone was adopted. 

The disturbing sound produced by a tuning fork, actuated by electro-magnetic means, 
was put into the telephone by induction. It was fairly well controlled and had a frequency 
of seventy-two double vibrations per second. 

Mr. G. J. JENKINS said that this research supported the clinical experiences of otologists. 
He had found that some paracusis patients could hear not only better, but also better than 
the ordinary person in a noisy place. One was familiar with the patient who heard 
conversations not meant for him to hear in railway carriages. 


Sir JAMES DUNDAS-GRANT said many had doubted whether genuine paracusis existed. 
Mr. Hastings had now apparently proved, however, that it did, but it was rare. He (the 
speaker was sometimes sceptical about it. A patient had come to him with her mother 
for a consultation, and he had used the mother’s voice in testing the daughter’s hearing, 
the two standing back to back. He had placed a noise machine on the patient’s head, but 
she heard no better. He then placed the machine on the mother’s head, and at once the 
patient heard better ! 
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He thought the necessary conditions for paracusis were that the lower range of hearing 
should be considerably raised, i.e., there must be deafness to a large range of low tones. In 
some cases, as the patient improved, and to hear low tones better, paracusis disappeared. 

A patient having paracusis had said that she heard her dog’s footsteps better in the midst 
of a noise than in quiet, and there was no question that this case was one of genuine 
paracusis. 

The test tone in Mr. Hastings’ experiments was 760 vibrations a second, and the speaker 
suggested the use of gramophone speech, which would not raise its voice in the midst of a 
noise. Advantage should be taken of the facilities offered by the Ferens Institute. 

Another method of test would be to vary the character of the disturbing noise. With 
the seventy-two vibration noise there was an intentional admixture of other sounds, but if 
higher primal tones were tried as the disturbing sound, and their effects compared with those 
of deep tones, it might add to the value of this investigation 

A paracusic person heard better in a noisy railway carriage, and heard better still when a 
vibrating machine was pressed against his spine. 


Mr. A. LOWNDES YATES said he had had a somewhat similar apparatus for generating 
sound-waves in occasional use for the last five years. The loud speaker, although it had 
disadvantages, possessed some advantages over the telephone. The hearing was at maximum 
only when the malleus was touching the incus. There was evidence that if these were not in 
contact the sound heard was considerably diminished. If a telephone was used and pressed 
closely to the ear, if rarefied the air in the external meatus. The greater movement of the 
malleus so produced, and the shorter time of contact of the malleus with the incus, made it 
necessary to employ a sound of greater intensity to produce paracusis than if the loud speaker 
was employed. 

Dr. ALBERT A. GRAY said it was along these lines that the proposed investigation of 
otosclerosis should be carried out. 

He felt that paracusis had a real existence; some had denied it, but it had now been 
proved. 

He asked whether Mr. Hastings found that any of his patients had otosclerosis 
paradoxica ; i.e., cases in which occasionally it was not another noise which made them hear 
better, but other circumstances. Some time ago he (Dr. Gray) had read before the Section a 
paper mentioning cases in which persons suddenly felt faint, and he knew of a woman who, 
during the last two or three months of her pregnancy, had heard better than at any normal 
time, though she had been expected to hear worse. Mr. Mollison had recorded a similar case 
in which the same occurred. In each of those cases of otosclerosis paradoxica there was 
ordinary paracusis Willisii; he had not come across an exception to that combination. 

He wished strongly to emphasize what Sir James Dundas-Grant said about the pitch of 
the disturbing sound. The speaker suspected that the pitch of that sound must be fairly low. 
He had never heard of high-pitched shrieking sounds causing improvement in the hearing ; 
it was such sounds as boiler-making and the low hum of street traffic which did this. In a 
paper read on his behalf at the Edinburgh meeting of the British Medical Association, he had 
suggested a possible explanation of paracusis. It was, that probably there was present a 
degenerative change in the auditory nerve (as well as changes in the bone), and particularly 
in the medullary sheath, which enabled the nerve stimuli to pass from one nerve to another. 

When the medullary sheath underwent degeneration the axis-cylinder was no longer 
insulated, and the stimuli might pass from one nerve fibre to another, and when they came to 
the synapses of the nerves, the resistance there was too great to be overcome by them. 
When, however, the disturbing noise was added, the synaptic opposition was overcome, and 
the noise was heard. If that idea were extended to the cochlea, it might furnish an 
explanation. The organ of Corti was probably much fatigued in the disturbed ear, whereas 
in the ear which was not undergoing the disturbing sound, fatigue was not present to 
anything like the same extent. 


Mr. SYDNEY Scott said he would like to hear more about pitch of the disturbing sound. 
At the invitation of the Western Telegraph Company, he had tried, a few years ago, at their 
laboratories in London, to ascertain whether paracusis could be produced by disturbing 
sounds of very high pitch, but the high tones completely failed to do so in people who were 
known to have paracusis. A vocation might now be open at New Scotland Yard to deaf 
patients having paracusis. 
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Mr. SOMERVILLE HASTINGS (in reply) said that all the cases which had shown paracusis, 
either absolute, relative or crossed, had also shown a raising of the lower tone limit. In every 
case testing was done with tuning forks, and none of them heard the lower tones. He agreed 
that testing should be done with disturbing noises of different pitches; but it must be 
remembered that this unloaded tuning fork, though giving 72 double vibrations per second, 
was at the same time producing harmonics, and therefore higher actual notes. 

Dr. Gray’s remarks had been particularly interesting, for he had suggested the only 
plausible explanation of crossed paracusis that he (the speaker) had heard. There was no 
history given in his cases of otosclerosis paradoxica. Some of the results were found to be 
extraordinarily constant, and some cases were examined seven or eight times, at varying 
intervals, and the results were the same. These were cases of what he designated as high 
auditory intelligence. The less constant results were usually found in people of lower mental 
capacity. 

He had not had experience of the loud speaker in this connexion. The apparatus he and 
his colleague had used seemed of value in investigating paracusis. 


Posterior (Mastoid) Drainage in Acute Suppuration of the 
Middle Ear. 


By Dan McKenziz, M.D. 


FIVE years ago I first called attention to the possibility of preventing chronic 
suppuration of the middle ear by timely drainage of the affected area through the 
mastoid antrum. 

At the time when my article appeared,’ many other otologists had been moving 
in the same direction, for, as a glance over the antecedent otological literature will 
show, it was becoming more and more frequently the practice to open the mastoid 
antrum at a much earlier stage of manifest mastoiditis than had formerly been the 
custom. 

Furthermore, the notable success of mastoid drainage, not only as regards mastoid 
disease, but also, and this is significant from the present point of view, as regards 
middle-ear suppuration, was leading operators to ask whether early mastoid drainage 
of the middle ear itself, even when mastoiditis is not manifest, might not cure 
a purulent otitis in which simple meatal drainage had failed. 

Indeed, to otologists of to-day it seems scarcely credible that Politzer, in 
performing the Schwartze operation, avoided opening the antrum altogether, unless 
he was convinced that its bony walls were actively diseased. Posterior drainage of 
the antro-tympanic cavity, in spite of its being the focus of the disturbance, made no 
appeal to him whatever. Further, he expressly states that he had found early 
operation in manifest mastoiditis to be followed by a slow convalescence. He, 
therefore, would not operate earlier than the eighth day of the mastoid complication, 
except when rigors or meningeal signs were present. 

For anyone to take up a position opposed to such aclinician as Politzer seems to 
be bold, if not rash. Yet most of us open the mastoid antrum as a regular and even 
an essential step in the operation, and do we not all nowadays operate as soon as 
the diagnosis of mastoiditis is made, and claim that cases operated on early recover 
more rapidly than those not operated on until late ? 

Since the appearance of my paper I have operated on many advanced cases, but 
I have also operated upon ten cases in which there were no overt signs of mastoid 
involvement at all, and on twenty-one in which the only sign present consisted in 
tenderness on hard pressure over the mastoid process. 

In the first stages of acute suppuration of the middle ear, and sometimes later, 
the bone and cells of the mastoid, close to and including the antrum, show definite 


1 Lancet, 1922 (i‘, 1191. 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 617 





Section of Otology 17 


hyperemia, and the cells contain a sticky, sero-sanguinolent fluid, which at this 
period may prove sterile on culture. This appearance seems to be a regular attendant 
upon simple acute otitis media, and certainly, if the middle ear recovers, the mastoid 
congestion subsides. 

When, therefore, in operating, we find the mastoid in this condition, it may be 
said that we have operated too early—and, in so far as the mastoid itself is con- 
cerned, this is true. But, if the middle ear has been discharging for several 
weeks, and has resisted the ordinary meatal treatment, then we have no reason 
whatever to reproach ourselves with having been too precipitate. . 

In other words, let our surgical attention be directed to the middle ear, no less 
than to the mastoid process. 

As a matter of fact, in almost all my early operations, pale granulations, 
sometimes quite large, and thin pus, no longer sterile, were found in the cells. 

Even from this condition, however, it may be claimed that the mastoid can 
recover without operation on the process, and I believe that many such cases do 
recover spontaneously. 

But what of those that do not recover spontaneously ? And by what signs and 
symptoms can we tell whether any particular case is going to behave well or ill? I 
have been struck, no doubt in common with other observers, by the fact that 
the clinical type of the disease—whether mild or severe—is often sufficiently obvious 
from the very first. But this applies more to severe than to mild cases. We have all 
been betrayed by relying upon the mildness of early symptoms. 

Politzer, as stated, did not operate before the eighth day unless there were rigors 
or meningeal signs present. But what ear surgeon cannot recall cases from his own 
experience in which, had this rule been adhered to, a fatality would have been the 
consequence? Or who will not agree that the disease disclosed by operation on the 
mastoid, is nearly always worse than the signs and symptoms indicated ? 

That being so, the onus, nowadays, obviously rests not upon him who would 
operate, but upon him who would temporize—at all events after the first few days of 
the ear disease. 

In these early cases the operation itself varies somewhat according as the mastoid 
is acellular or cellular. 

When it is acellular the operation is that of the first stage of the bone operation 
in the radical mastoid, that is to say, the simple cutting of a tunnel through solid 
bone to the mastoid antrum. 

When, on the other hand, the process is cellular our duties are not so easily 
described. If cells are few, small, and free from granulation and pus, the antrum alone 
is sought for, opened and drained, as in the last case. 

At this point a warning must be expressed. In a number of cases I have found 
the cells of the body of the process apparently healthy, and yet the cell or cells of 
the apex have contained pus and granulations. Theapical cells, therefore, should in 
all cases be opened and inspected. 

In highly cellular mastoids it is frequently rather difficult to determine how much 
or how little of the pneumatic mass to open up. The operation is mechanically more 
difficult, and takes longer than when disease has had its way and has converted a 
multilocular into a unilocular cavity. Besides, it is really unnecessary to open up 
healthy cells. Yet here also I have been deceived, and have later on had to operate 
for the removal of infected cells which I had overlooked. 

Whichever method we find it best to adopt, it is the antrum which is the key to 
the situation so far as the middle ear is concerned. Having reached the antrum we 
pass a fine curette into the aditus to remove any granulations that may be blocking 
that channel—of course avoiding the incus. 
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At this stage I have recently been trying the effect of a 3 per cent. to 5 per cent. 
solution of argyrol, slowly injected through the cavities from behind; this has 
sometimes seemed of material value in hastening recovery. The membrane is 
incised, whether it has perforated previously or not; a fine curved metal tube is 
passed through the antrum into the aditus, and the cavities are gently flushed out, 
the solution welling up into and out of the external auditory meatus. Force should 
not 1 used. (Douching or syringing are not employed in the after-treatment of the 
case. 

Finally, a drainage tube is laid in the posterior wound, extending from the 
antrum to the lower end of the wound. The wound is sutured, except at the lower 
end, and the tube remains in situ for three or four days, after which it is removed, 
as by that time a track sufficient for further drainage will have been formed. The 
track is kept open by means of the daily passage of a probe until the discharge at 
the post-aural wound becomes serous. It is then allowed to close. 

The effect of the operation is, in most cases, immediate. From the day of 
operation no more discharge appears in the meatus, all the secretion from the middle 
ear emerging through the mastoid wound. In from two to four weeks this also 
disappears and complete recovery ensues, the membrane healing and the hearing 
being restored to something like normal. 

I will now instance some of the accidents and difficulties we have encountered. 

We are here dealing with a highly septic area and must therefore expect troubles. 
In two of the cases on my list erysipelas developed; both patients recovered 
completely. 

In several cases the meatal discharge continued for a week or ten days after the 
operation. In two it continued until a second drainage operation was performed, 
after which recovery ensued. The most obstinate cases have occurred in infants, in 
whom the operation is certainly less reliable than in older children and in adults. In 
seven cases the meatal discharge continued. 

I understand that in certain Continental clinics early operation has been found to 
lead to a persistent mastoid fistula. This disconcerting sequel has not occurred in 
any of my cases so far. 

In one case, not under my own after-care, the drainage tube was “lost,’’ and was 
found, three months later, inside the closed mastoid wound! Even in this case the 
discharge from the meatus had dried up, as well as that from the posterior wound. 

In another case, that of a young woman, in which a second drainage operation was 
performed, I used too much force in trying to syringe through from the antrum 
without having first incised the membrane. As a result, the patient developed an 
alarming series of labyrinth storms—violent vertigo, nystagmus and vomiting lasting 
for twenty seconds and recurring at intervals of a few minutes for about twenty-four 
hours after the operation. Fortunately, these disappeared suddenly and entirely, and 
the patient made a complete recovery within fourteen days, being left with hearing 
for the voice at 15 ft. 

In one case, meningitis set in five days after the drainage operation, which was 
quite simple and uneventful, and in spite of prompt translabyrinthine and posterior 
fossa drainage, it proved fatal. This was the only case we lost. 

As to the duration of the ear discharge before the operation, one patient shown at 
the meeting of this Section in November, 1926, had had discharge for three months. 
There were no mastoid symptoms and he had been under my own care for six weeks. 
Posterior drainage led to rapid and complete recovery, with healing of the membrane, 
and the hearing at 20 ft. for the voice. Most of the cases were of from seven days’ 
to six weeks’ duration. 

In five cases, at the operation or subsequently, there were found to have been 
acute exacerbations in chronic suppuration. One of these made a complete recovery 
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although the condition was a cholesteatoma. In none of the others was a mastoid 
fistula left. 

The results of simple posterior drainage instead of the radical operation, in 
children suffering from chronic suppuration, have not been encouraging. 

Two patients—adults—had been subject to intermittent attacks of suppuration. 
One recovered completely with good hearing and has had no further attack since the 
operation, two years ago. In the second case, the operation failed and meatal 
discharge continued. 

The indications for early operation constitute an important point, and one upon 
which opinion must remain unsettled for a considerable time. 

No one will be inclined to defer operation when the initial symptoms of acute 
suppuration are severe, even although they may not be preponderantly those of 
mastoiditis. Thus the persistence of pyrexia, pain, and headache after free meatal 
discharge has set in, is generally regarded as indication for operation. 

Secondly, if a patient, seriously deaf in one ear, falls a victim to acute otitis media 
in the hearing ear, most of us will regard such a combination as a reason for early 
operation in order to save the hearing. 

Thirdly, if a patient with double acute suppuration develops manifest mastoiditis 
on the one side, it is advisable to open the mastoid antrum of the other ear also. 

Lastly, we have to consider those cases in which meatal discharge continues 
after the subsidence of acute symptoms, and in spite of careful meatal treatment. 
It is in such cases that we must expect most difference of opinion, as obviously no 
hard and fast rule can be laid down. If, for example, the discharge is gradually 
diminishing in quantity, while the membrane and deep meatus are losing their 
congested, cedematous appearance, and no other disturbing signs are present, we are 
certainly justified in waiting, it may be for several weeks, as in the case I have 
mentioned above. 

On the other hand, if the discharge shows no diminution in quantity, as time 
passes, or manifests fluctuation—now copious and now scanty—and, above all, 
if the deep meatus remains swollen and inflamed, then posterior drainage is certainly 
indicated, and no benefit, but rather the reverse, will accrue from postponement. 

Each case must be taken on its merits, but my own conclusion from experience 
is, that posterior drainage, at a reasonably early date, is a powerful remedy for the 
prevention of that form of chronic suppuration which is consequent upon the acute 
form of the disease. That being so, no case should be allowed to become one of 
chronic suppuration until posterior drainage has been tried. 

I will conclude by saying that the pioneer in this movement for early posterior 
drainage is Mr. Charles Heath, and that, although I disagree with him regarding the 
type of operation to be performed, I entirely agree with him in his advocacy of early 
surgical intervention, not only in order to save life, but also in order to conserve 
hearing. 

Discussion.—Mr. J. 5S. FRASER (President) said that this subject was not a new one; 
it had been discussed at the Nottingham meeting of the British Medical Association a year or 
two ago. It was a matter of acute discussion in Vienna. Professor Neumann advocated 
early operation, whereas Professor Alexander recommended late operation. Neumann pointed 
out that if one operated early there were few intracranial complications, i.e., if it was done 
before extra-dural abscess had had time to develop. His own choice leaned towards late 
yperation ; he found that cases which were operated upon early did not, on the whole, heal 
well, certainly not so quickly as did those which were dealt with at a later stage. Probably, 
in the former case, the patient’s resisting powers had not been stimulated into activity to the 
same extent as in the later stages. 

Mr. SYDNEY ScorTt, in thanking Dr. McKenzie for his paper, said he was sorry that 
he (Dr. McKenzie) had said anything about using a stilette in the aditus. Indeed, he would 
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have expected him to have warned operators not to pass a seeker or curette into the aditus, 
because of the danger of disturbing the suspensory ligament of the incus. 

In exceptional cases one should be prepared to operate within thirty-six hours, but in the 
majority of cases he (the speaker) had not operated before the fifth day after the onset of 
otitis media. 


Sir WILLIAM MILLIGAN said that this matter had been thrashed out and definite opinions 
had been expressed upon it before. Fifteen years ago Professor Young and himself had read 
a paper on the subject. They had shown, by the injection of indigo-coloured water through 
the catheter, that when a small perforation existed, and there was, therefore, inefficient 
drainage, there was infection of the antrum, but this did not occur when the perforation was 
a large one. They concluded that every case of acute suppurative middle-ear disease with 
inadequate tympanic drainage was infected within the first week. Fifteen years ago they 
laid it down as a clinical rule, which he had since adopted, that in the event of free suppuration, 
the condition of the patient not being satisfactory, it was right to operate early, for two 
reasons: (1) Because from experimental findings it was known that the antrum would be 
found infected ; (2) because it had always been shown that there were better hearing results 
after early operation. If operation was not done at once there was something to be said for 
postponing it for five weeks or so, until definite localized pus was present, but he did not think 
hearing was so good afterwards in late operation cases. If in a case with a small perforation 
suppuration persisted for a week an operation should be performed. 


Sir JAMES DUNDAS-GRANT said that Politzer had referred to a special class of case 
frequent in the influenza epidemic of the “ eighties,’ in which he had found a ™ sequestrated "’ 
cavity in the mastoid. In many cases the disease quickly subsided when he opened such a 
cavity. 

Politzer insisted that tenderness of the mastoid on pressure was normal in acute suppuration 
of the middle ear during the first week ; that there might be congestion of the lining membrane 
without disease of bone calling for operation. The speaker leaned towards early operation ; 
he had heard of, but had not seen, bad effects from early operation. He had, however, seen 
bad effects from postponing operation. In one case in which consent to operation was long 
withheld, the bone round the facial nerve was involved, causing temporary facial paralysis. 

At the time he himself was carrying out this treatment, and Sir William Milligan said it 
was well to open the antrum, if only to see whether it was deeply infected, or not; this was a 
very reasonable compromise, and he had carried it out ever since. If the incus was disturbed 
by the bent probe, it found its way back, for he had not seen any injurious result. 

He was surprised that Neumann insisted that an early operation should be radical, and 
did not think they need go so far. Drainage was the important matter. 

Sir William Milligan referred to a small perforation, and the speaker thought the moral of 
that was, not necessarily to open the mastoid straight away, but to enlarge the perforation. 
(Sir WILLIAM MILLIGAN: The perforation is small at the time one sees it. | 

After removing adenoids, he (Sir James) had seen a striking subsidence of acute 
inflammation in the middle ear; there was therefore no reason to postpone dealing with 
adenoids because of the presence of the acute disease, which, indeed, the adenoids might be 
keeping up. The removal of a large area of bone, causing subsequent sinking in, had 
occasionally led to a recrudescence; there having been a shut-off focus just behind the 
attachment of the sunken skin to the inner wall. He had opened up again, removed all 
overhanging bone, and cut away some of the skin, allowing of complete union again. When 
it hung fire he had syringed with a weak zinc solution through a Eustachian catheter if there 
were discharge from the neighbourhood of the tube. 

He agreed with Dr. McKenzie as to the advisability of introducing a drainage tube and, 
except where that entered, stitching up the wound, and then shortening the tube daily. He 
regarded a nipple-shaped perforation as an indication for operation. 


Mr. G. J. JENKINS said he protested against a partial opening of air-cells systems. 
There might be infection of the unopened system of cells, though the cells might appear 
healthy, and then give further trouble ; also if the cells were shut off by cicatricial tissue they 
might cause trouble afterwards. In two or three cases he had seen collections of cholesterin 
associated with vague pain in the mastoid. 
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He asked whether any Members had encountered serious results from early operation on 
the mastoid. In those cases in which there were definite evidence of mastoiditis there must 
have been sufficient resistance established to form an exudate. 

Mr. H. NoRMAN BARNETT said the important cases were the border-line ones in which 
there were practically none of the symptoms usually associated with mastoiditis. Error might 
creep in here, and it was very important to impress this fact on the practitioner who saw cases 
in the first instance. There was a general impression that there must be pain accompanied 
by swelling and tenderness over the mastoid region, together with rise of temperature. Such 
symptoms were frequently absent. The trouble often was that a specialist did not see the 
cases sufficiently early. Three cases seen lately were of the border-line type in that there was 
no “ book picture ’’ of mastoiditis. In only one was there any redness or tenderness on deep 
pressure, together with a temperature. In the other two there were no symptoms at all, 
except free discharge from the ear, yet on opening the mastoid there was found to be very 
extensive disease, extending to and including the tip cell. Each of these cases was operated on 
well within the first week. Disaster would have been the consequence had they not been 
subjected to early operation. In one case the bone was acellular; in two, cellular. 

With regard to the complete removal of all the cells, he agreed with Mr. Jenkins. In 
one of the cases instanced above there were apparently sound cells between a diseased antrum 
and the affected tip cell, which, had they not been removed, would in all probability have been 
the source of future trouble. His own practice was always to wash out the middle ear with 
some bland solution such as normal saline. It was impressive to see the amount of offensive 
material which came away, and undoubtedly its removal very materially shortened con- 
valescence. He had never operated on these cases early without finding disease of the mastoid. 

Dr. MCKENZIE (in reply) said the general feeling appeared to be in favour of early 
operation ; nevertheless it was a step which should be taken cautiously. It seemed logically 
correct, but would it prove to be correct in nature? It was important that records of cases 
should be kept, then one could be guided by statistical results. 

He did not think that passing a stilette into the aditus made any difference afterwards, 
and he was not aware of ever having displaced the incus. He asked whether it would 
sometimes be possible to clear the condition up without opening the membrana at all in cases 
in which perforation had not occurred ? He had operated before perforation of the membrane, 
and drained posteriorly with good results. But in one case tinnitus had developed and the 
patient had become deaf. He thought the exudate in the middle ear had become organized, 
and that the scar tissue caused deafness. If in that case the tympanic cavity had been 
drained through an opening in the membrane, deafness probably would not have resulted. For 
that reason he always made an incision into the membrane when performing posterior 
drainage. 


Case of Acute Otitis Media with very Rapid Involvement of 
Lateral and Both Cavernous Sinuses. 


By LeEstieE Powe, M.D. 


PATIENT, M.D., a girl, aged 7. Admitted September 30, 1927. Tonsils and 
adenoids removed 3 weeks earlier. Normal convalescence. 

September 27.—Discharge from right ear. Glands of neck slightly enlarged. 
Doctor was called in on account of sudden abdominal pain due to enlarged spleen. 
Temperature 102° F. Discharge from ear profuse. No tenderness, earache or swelling. 

On Admission.—Temperature 105° F., pulse 140. Profuse discharge from right 
ear. No other physical signs. Deafness very marked. No rigors. 

October 1.—Swelling of right upper eyelid: incised: no pus. Simple mastoid- 
ectomy. Lateral sinus exposed: did not appear to be thrombosed. Some lymph on 
surface of sinus. 

October 2.—Left upper eyelid swollen. Temperature again rose to 105° F. Death. 

Post-mortem. —Pus in both cavernous sinuses and in lower part of lateral sinus. 
Glands of neck not enlarged. 

Films.—Streptococcus and basal meningitis. 
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A Case of Otitic Septicemia. 
By C. G. Russ Woop, O.B.E., F.R.C.S. 


A. D., A GIRL, aged 9, admitted to Shrewsbury Eye, Ear and Throat Hospital, July 
9, 1927, with a history of pain in the right ear and otorrhcea for one week. She 
was much debilitated and came from a poverty-stricken home, a fact which no doubt 
accounts to some extent for the subsequent history of the case. On admission her 
temperature was 103° F., and there were all the usual signs of right mastoid 
infection. There was slight discharge from the left ear, but no pain or swelling 
on that side. In the evening of the same day, I opened the right mastoid and 
found it infiltrated with pus, especially towards the apex, and a small perisinus 
abscess, which was evacuated. The lateral sinus itself seemed healthy. During the 
following two days there was no remission of the temperature, so I opened the left 
mastoid, which showed no external signs of infection. This was found to be in- 
filtrated with pus, but there was no perisinus abscess or other complication and the 
lateral sinus itself appeared healthy; at the same time, although there were no signs 
of meningitis, the dura was exposed on both sides in both fosse but it appeared to 
be perfectly normal. 

The temperature continued swinging between 100° and 104° F. and the patient 
rapidly wasted and lost strength ; it was obvious that we had to deal with a septi- 
cemic condition and an examination of the blood showed diplococci and streptococci. 
The patient now became unconscious, and delirious, passing urine and feces 
involuntarily, and had a weak and running pulse of 150. A daily intravenous 
injection of 20 c.c. of a 10 per cent. solution of sodium chloride was now given, as 
advised by Mr. Tweedie at a meeting of this Section in the early part of the year. 
The injections were administered on five successive days, but, as far as could be seen, 
except for a passing remission of the temperature of about 2 degrees, there was no 
effect on the symptoms or condition of the patient, who now seemed to have only a 
short time to live. On July 30, 1927 (fifteen days after admission and the first 
operation), ultra-violet phototherapy from a K.B.B. mercury vapour lamp was 
commenced, beginning with a one-minute dose to the chest on the first day, to the 
abdomen on the second, and to the back on the third day, repeating in the same 
rotation. Thus each area was radiated every third day, and the time of exposure 
gradually increased until eventually three-minute radiations daily were administered 
by the end of a fortnight. 

The effect was a striking change for the better; within two days the general 
appearance of the patient was ‘considerably improved and the temperature fell by 
lysis, so that in five days from the commencement of’ this treatment it was 
normal. 

Two days later there was an evening rise to 100° F. which recurred on the next 
four days, and from then onward it remained at a normal level. At the same time 
the change in the appearance of the patient was remarkable, the sallow, earthy pallor of 
the face being replaced by a healthy flush. A fortnight after the beginning of the 
phototherapy a bacterial examination of the blood gave negative results. 

I have always understood that ultra-violet light treatment was contra-indicated in 
acute septic conditions, and in a recent work on the subject it is stated that the 
bactericidal power of the blood is not increased by ultra-violet light radiation in acute 
septicemic conditions. However, the result on this patient was apparently so good 
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that in similar circumstances I should certainly employ the same treatment again. 
It appears from the published reports of those who have had experience in this 
method of treatment, that too frequent doses of ultra-violet light diminish the hemo- 
bactericidal powers, and cause mental and physical depression. Therefore it had 
been my custom to order radiations on alternate days. But I gather from the 
literature that most of the work mentioned had been done in the treatment of chronic 
cases, such as tubercle, furunculosis, ete. The experience of this present case, 
however, suggests that short and frequent séances may be useful in acute conditions. 
Indeed, in serious cases time is often of great value. A minor detail in connexion 
with ultra-violet therapy is that it does not preclude other methods of treatment at 
the same time. The frequency of the doses administered to this patient was due to a 
misunderstanding on the part of the nurse in charge of the case. ‘I had ordered 
radiations every other day, but she, thinking, I suppose, one could not have too much 
of a good thing, administered it to the patient daily; I only learned this fact after 
the treatment had been in progress three weeks, but decided, under the circumstances, 
to continue the daily dose. 

It is always difficult to estimate the value of any new method of treatment and 
we generally wonder whether the improvement is “because of, or in spite of.” In 
this case, however, the infection was obviously increasing its hold on the patient, 
and, equally obviously, the improvement in her general state synchronized with the 
commencement of ultra-violet therapy, so that I was driven to the conclusion that 
the radiations had been of much benefit. 

This, of course, is only one case ‘treated on these lines, and no inferences can be 
drawn from it. Butas far as I am aware ultra-violet light has not been used hitherto 
in these acute conditions, therefore the case seemed worth recording in the hope that 
it might be useful to others who have to deal with this serious disease. My previous 
experiences in treating otitic septicaemia have been, to put it mildly, unfortunate. 


Discussion.—Mr. SYDNEY ScoTtT referred to an exceptional case of septicemia in which 
the blood contained hemolytic streptococci within thirty-six hours of the onset. The mastoid 
was cellular, every cell contained purulent fluid, and some of the apical cells also contained 
recent clot. The wall between cells and the sigmoid sinus was so thin one could see an 
extradural thrombus. He obliterated the sinus, and cut away the lateral sinus wall, which 
subsequently was proved histologically to be invaded by organisms. 

The after-history was much as one would expect in a case of septicemia, but the 
noteworthy features were the extreme range in temperature, rising to 108°, falling 11°. 
Metastasis occurred, but after a long illness the patient eventually recovered. 

This was a case where they had discussed the use of ultra-violet rays, but could obtain no 
reliable experiences, like Dr. Russ Wood’s, and they had not ventured to do more than 
employ ordinary radiant heat, though for such short periods and such irregular intervals that 
they had not regarded their use as of any value. Dr. Russ Wood’s contribution was of 
special interest. 

He supposed that in every general hospital there were sure to be a number of cases of 
otitie septicemia. In spite of the advance in our knowledge of medicine, for successful 
treatment in any given case they had still to seek that on which absolute reliance could be 
placed. He had found most success from efforts to get as much fluid into and out of the 
patient as possible; some patients who had recovered had been induced to take up to ten and 
eleven pints of fluid daily. 

He was prepared to hear the opinion that this was not the reason for recovery. 

Mr. A. TWEEDIE said that he had previously drawn attention to the use of an 
intravenous injection of 50 c.c. 10 per cent. salt solution as suggested by Dr. Fleming. 
He had had one case in which he considered the recovery had been due to this treatment, but 
no others, and at present in Nottingham they were trying to develop treatment by blood 
transfusion. 
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Mr. W. H. JEWELL said that a few years ago he had been asked to see a case operated on 
two years previously for an acute mastoid condition, followed by abscesses in the legs, 
buttocks and arms. These were extensively opened up and the patient, a boy, recovered— 
the large scars bore striking evidence of the severity of the sepsis. When he (Mr. Jewell) 
saw him he had a bulging scar and fluctuation at the site of the old mastoid operation, the 
large cavity in the bone was filled with pus and the bone white and bloodless, the edges 
eburnated and there was no sign of repair. He (the speaker) had freshened up the bone, 
knocked off the eburnated edges, and the cavity quickly filled up and healed. Physicians 
considered that the boy had pseudohypertrophic paralysis ; this may have had some bearing on 
the reduced resistance of his tissues. 
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President—Mr. W. Rowtey Bristow, F.R.C.S. 


[December 6, 1927.] 
DISCUSSION ON SPINAL INJURIES. 
Mr. GEOFFREY JEFFERSON, F.R.C.S. 


ABSTRACT (1).—Varieties of spinal injuries, the three groups of common usage: fractures, 
dislocations, fracture-dislocations. Shall not refer in detail to fractures of the spinous or 
transverse processes, 

(2) Mechanics of injury to vertebre. Two variables: (1) the nature of the bones; 
(2) the qualities of the force. Spinal injury usually caused by indirect violence. 

(8) The different results of injuries applied to the head; may break skull, failing that, the 
neck. Atlas fracture. Difference in qualities of the force causing atlas fracture and low 
cervical dislocation. 

(4) The compound nature of the vertebral body. The two columns, anterior, spongy ; 
posterior, compact. The nature of wedge-compression of the vertebral body. Variations in 
the shape of the wedge. Reasons. Occur at all levels, including cervical spine. 

(5) Frequency of injury at different levels of vertebral column. “ Localization” of 
injury. The two places of the graph of injury. The cervical at C. 5. Reason. The 
thoracic-lumbar peak at T. 12, L. 1 industrial. Is there a third peak at C. 2? 

(6) The effects of violent flexion of the spine: cervical flexion causes luxation at C. 5 or 
so. Extension causes fracture of odontoid. Violent flexion and extension therefore cause 
injury at very different levels. Thoracic region, why is there no “ peak” of injury at T.6,7 ? 
Lumbar region. 

(7) Displacement of fragments. Continuation of violence after the essential injury has 
been effected. Kiimmell’s disease, no inflammatory process involved. 

(8) Injury to the intervertebral discs, essential for displacement. Imperfect rupture 1 
cause for difficulty in reducing luxations. The worst cases those in which it is most easily 
done, but most of these have cord damage. , 

(9) Spinal injury from minimal violence. Examples of trivial cases, diving, brushing 
hair and so forth. Vertebral displacement in disease a much more serious thing. 

(10) Curious stability of many cervical luxations. Reasons. Locking of the inferior 
zygaphophyses. 

(11) Injury to nervous elements left principally to other speakers. Cord compression 
very rare. Immediate and irremediable damage. Root injuries. Falling mortality of 
modern statistics due to better diagnosis. 

(12) Primary operation for fractures of spine relegated to oblivion. Rarity of indications 
for open operation. Reduction the best treatment. 


PROLOGUE. 


Civilization in its erratic onward march has offered us as its crowning gift the 
adornment of the mind and the advancement of learning. The chief function of 
such an academy as we constitute seems to me to be the philosophical contemplation 
of some large subject in the light of such special knowledge as we may happen 
to possess. At the same time, we know full well that it is only intensive study of 
small corners of our vast field that we can to-day hope to make any lasting 
contribution to the world’s literature on any subject. And in doing so we must 
refrain at all costs from the temptation of attaching too much importance to one or 
other striking example in our experience, save in so far as it may have stirred our 
imagination to see more than the bare outlines of a case history, to see displayed 
instead the very vitals and principles concerned. We must try to see the subject as 
F—ORTH 1 
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a whole, and so to use our individual experience that it may light one section of a 
long and fascinating but continuous road. I know of no other subject in which the 
continuity of the fundamental principles can be traced so clearly through the 
kaleidoscopic patterning of injury as is the case with the spine. And it is to those 
little varying principles rather than to the minute description of any one particular 
fracture that I wish to devote myself now. 

It is fitting, perhaps, that one from Manchester should have the honour of 
opening this discussion, for it was a young man, William Thorburn by name, who 
published from that city a small monograph : “ A Contribution to the Surgery of the 
Spinal Cord,” about forty years ago. This calls for more than passing comment 
because it was the first book devoted primarily to spinal injury, and particularly 
because it was the most important contribution to the subject of localization in the 
anterior horn cells, that is to say segmental localization, which had yet seen the 
light in any country. 

The localization of muscle function was at that day one which had profoundly 
stirred our profession ; only a few years before Thorburn’s book appeared the world 
had been thrilled to hear the results of cortical stimulation, and here seemed to be 
a further enlargement of an enthralling subject. Within the next ten years two 
other monographs of the utmost importance came from the press. The first was 
Theodor Kocher’s “Die Verletzungen der Wirbelsaule zugleich als Beitrag zur 
Physiologie des menschlichen Ruckenmarks’’ (1896), the second, Wagner and Stolper 
on ‘Die Verletzungen der Wirbelsaule und des Ruckenmarks” (1898), both being 
similar in scope and aim to Thorburn’s book. In the intervening thirty years only 
one other book on spinal fracture calls for special comment, that from Rotterdam by 
Loos ‘‘ Over Wervelfracturen ” (1921). I have omitted mention of a standard author 
whose name no one interested in fractures can well pass by unnoticed—Gurlt, whose 
“Lehre des Knockenbruche ” is still a rich quarry for the inquirer. But apart from 
these standard authors, our subject has been constantly enlarged and embroidered 
as years have passed, by short and long papers in periodical literature, each 
illustrating some special phase—first the advantage of X-rays, then the characteristics 
of some special injury, or some phase of cord damage. The most important of these 
in my view are Kiimmell’s paper on spondylitis traumatica (1891), and Head’s and 
Riddoch’s splendid work on the physiology of cord injury. 


VARIETIES OF SPINAL INJURY. 


Setting aside cases of muscle and tendon rupture and confining ourselves to the 
bony skeleton of the spine, we must at the outset have a simple classification—and 
we might do worse than employ that of common usage, dividing injuries into three 
groups: pure fractures, pure dislocations, and fracture dislocations, each category 
finding its best exemplars at some particular point of the spinal column, decided 
largely by the architecture of the bones. Omitting for the moment the simple 
fractures of the transverse processes, spinous processes, and laming, we find that all 
three categories are produced by a similar mechanism, generally a longitudinal 
vertical compression to which flexion is almost immediately added for a simple 
anatomical reason—tke compound nature of the vertebral body. 

There are two variables in the mechanics of vertebral injury, one, the nature of 
the bones, the other, the qualities of the force, which may differ in strength, direction, 
and point of impact between one case and another. Thus a force applied vertically or 
obliquely to the head may first injure the skull, or if that escapes, may fall on to the 
cervical spine at some point, whilst if that escapes also, it is unlikely that any injury 
will arise elsewhere, as the column becomes stronger below. 
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I have insisted on the importance of head injury as a cause of cervical fracture or 
cervical dislocation. Direct violence is always an uncommon cause of vertebral 
disruption ; the majority of spinal injuries are caused by force applied at a distance. 
| remember the first case in which this was forcibly demonstrated to me. A young 
man was struck on the top and right side of the head by a falling cotton bale at the 
docks and was admitted to hospital unconscious, with a scalp wound on the right 
parietal bone. When he recovered he complained of pain in the neck and of paralysis 
of the right arm. Those attending him believed him to have had a contrecoup. 
contusion of the left motor cortex, until we were able to demonstrate a dislocation of 
the fifth cervical vertebra with injury to the upper cord of the brachial plexus. Similar 
cases were the first two fractures of the atlas that I saw, an experience sufficient to. 
make me suspicious of any complaint of pain in the neck after a head injury. 

If the injuring body is hard, and particularly if its velocity is high, a fracture of 
the skull will result, and that elastic structure will absorb the full force of the injury. 
If, however, the wounding body is soft and yet very heavy the spine, and, particularly 
its cervical portion, will be the part injured. That is to say, that a force may be so 
adjusted that it will be unable to overcome the resistance of the skull, and yet will 
break the spine. We know that the ordinary mechanism of fractures of the cranial 
base, as we call them (though we have long known that they are rarely limited to 
the anatomical base), is compression between the injured point and the resistance of 
the vertebral column at the occipital condyles. We know that in rare instances, 
the head may be mushroomed ”’ down on to the spine, which drives a ring of bone 
around the foramen magnum up into the skull. But, as a rule, the bone of this area 
resists and if the skull fails to break elsewhere, the force acts on the spine. It will 
still be at its greatest immediately below the occiput and then will fade as it travels 
downwards. Perhaps the atlas will be broken, perhaps some lower vertebra, but we 
can best get a picture of the anatomy and mechanics of injury to the individual 
vertebrae if we remember the exact parallel between cranial injury on the one hand, 
and vertebral injury on the other—compression between a force above and a resist- 
ance below, acting equally in opposite directions. In order to take in displacement, 
as in dislocations to which the neck is notoriously liable, we must add to the element 
of force another, namely, that of movement. This may be supplied by the force 
itself, that is, it may have a strong horizontal or oblique direction. But this 
necessary movement may sometimes be supplied by the spine itself, which tends to 
move, to flex, as soon as it is compressed. 

I may illustrate these points further by considering the common effects of a violent 
force applied to the head by means, say, of a heavy sack falling on it from above, or 
by the patient falling on to something soft but resistant, like sand or earth. We 
will presume that the skull escapes damage. If the head is erect and the violence is 
short and sharp, suddenly applied and almost immediately removed, the atlas is apt 
to be broken, for the bone is weak and the violence relatively at its maximum, there 
being no intervertebral dises to damp the shock. But if the force is not quite so 
rapidly removed, and if it contains a strong element of movement the head will be 
compressed down on the spine and moved quickly in the appropriate direction. 
Here the quality of movement has dominated the picture and an entirely different 
injury follows, i.e., dislocation of the lower cervical spine. Movement, plus violence, 
constitute the essential for dislocation. We will now consider the anatomy of the 
vertebree. 

THE COMPOUND NATURE OF THE VERTEBRAL Bopy. 

When we examine the vertebral column we see that it consists of two parallet 
fused cylinders of different structure and with different purposes. The anterior 
consists of the vertebral bodies and intervertebral dises whose general purpose is the 
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support of weight, the posterior of an interrupted articulated column of neural arches 
giving protection to the spinal cord. From the neural arches are thrown out a 
number of transverse and spinous processes whose chief purpose is to allow of 
muscular attachment, and this essential function is made clearer by the general 
mechanism of fracture of these struts—by muscular violence—though fractures of 
these accessories are common incidentals to graver injury. Of the two columns 
which comprise the spine, the anterior column is much more compressible than the 
posterior in which the cancellous tissue is enclosed in a thick compact covering. If 
the spine is violently compressed from above, the anterior pillar gives way more 
rapidly than the posterior, because of its spongy bone and the intervertebral fibro- 
cartilages. Thus flexion follows immediately on compression. This point is well 
illustrated in the wedge-shape of the bodies in the so-styled Kiimmell’s disease, and 
again in actual bone disease—tuberculosis. The bony shell of the vertebral centrum 
is slightly stronger behind where the neural arch is fused on to it. This in itself 
would produce a slightly eccentric collapse, but the dominant factor is the resistance 





Fic. 1.—The pivots of collapse. 


of the posterior bony pillar of articulated arches. The posterior part is held up by 
these relatively incompressible elements whilst the forepart sinks. 

Figure 1 illustrates this point, the bones above and below swinging towards one 
another and causing the intervening bone to collapse. No doubt these factors 
are the explanation of the gibhus of Pott’s disease, although a common theory has 
been that the angular curvature is due to tuberculosis affecting principally 
the anterior part of the vertebral body. The explanation now suggested seems to me 
more reasonable. 

The vertebral body assumes many shapes under compression, but only one calls 
for special comment, that in which the posterior height is notably decreased. This 
is to some extent made possible by flattening of the contiguous intervertebral discs 
which may allow of a considerable loss of height in the centrum. Pulverization of 
the pedicles by force, or dissolution of their substance by disease, are more potent 
factors, and then the vertebral body may be greatly deformed, concertina-wise. 
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I have spoken of the neural arch as a compact structure, but it actually contains 
a considerable cancellous element; the X-ray rather exaggerates it in the dry 
specimen, the pedicles might be compressed towards one another to some extent, 
although I have no pathological material to prove it. 

On these grounds we should logically expect that this “wedging” of the 
vertebral bodies would best be seen in that part of the column where the bodies are 
high and spongy and well held apart by thick dises and high zygapophyses. All will 
agree, I think, that this is indeed the case and that it is best seen in the lower 
thoracic and lumbar regions. That it is also most often seen there, as well as most 



































Fic. 2.—ForRMS OF COLLAPSE OF BoDIEs. 


Various forms assumed by the centrum in collapse. In the fourth type, general loss of height 
of the centrum, pedicular and zygapophyseal damage is necessary. 


typically, depends on another point to which I shall shortly refer. The wedging 
nay at times be seen in the cervical region, but it is never complete there, probably 
because sufficient violence is never applicable to the neck without some movement 
occurring, usually flexion, of course, which destroys the direct axial nature of the 
compression and a dislocation results instead. 

The tendency of the vertebral column to flex when it is compressed is aided by 
the protective reflex described by Magnus, by which any unexpected touch on the 
head causes the person to bend forward instantaneously and involuntarily. 

F—OrTH. 2 * 
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FREQUENCY OF INJURY IN DIFFERENT REGIONS OF THE SPINE. 
* LOCALIZATION ” OF INJURY. 

The relative liability of the different sections of the spine to injury is best studied 

by means of a graph (fig. 3). 
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VERTEBRAE. : 
F1G. 3.—Graph of the localization of spinal injury from 2,006 cases in the literature. Note 
the ‘critical points.’ 
This has been compiled from a large number of cases in the literature and 
immediately presents an interesting fact—that there are two peaks of frequency, one 
cervical, the other thoraco-lumbar. 











Fic. 5.—A normal neck in full extension. Note how the atlas rides like a skate below the skull, 


keeping its distance in all movements. The chief movement occurs in C.2—-6. | 
{Author and Dr. Morris 
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The cervical peak consists almost entirely of dislocations, the other of vertebral 
compressions and fracture-dislocations, but since the mechanism of both types is 
essentially the same the fact that the injury is technically different matters not at all. 
The existence of two peaks is traditional and common knowledge, their precise 
situation is, I believe, new. It will be noted that the cervical peak is not at the 
cervico-thoracic junction, as so commonly stated, but at a higher level. The reasons 
for the peaks are clear enough—a change in the mobility of the spine under the 
influence of compression and flexion, one portion travelling faster than its lagging 
neighbour, and disruption at the point of change results. The point of change in the 
neck is not at the junction of C.7 with T.1, but one or two vertebra higher. The 

















Fic. 6.—A normal neck in full flexion. Compare with fig. 5. 
Author and Dr. Morris. 


seventh cervical vertebra is really thoracic in type, less mobile, and, as we know, apt 
at times to present additional thoracic characteristics. The mobility of the cervical 
spine indeed increases as we pass upward to the head, being far greater in the upper 
four vertebr than in the lower three. Figs. 5 and 6 illustrate this fact. 

Another fact of great importance is brought out by an inquiry into the mechanism 
of the two groups. The cervical group is due to the application of force to the head 
particularly and is the common result of everyday accidents in the home and street, 
e.g., falls with the flexed head and so forth. 

The thoraco-lumbar peak is almost entirely composed of industrial accidents 
vhen the spine has been bent by a great force usually applied about the shoulders 
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or the nape of the neck, a form seen particularly in coal mining, and heavy labouring 
accidents. I have ventured, therefore, to label these two groups (1) the civilian or 
universal, and (2) industrial; they will vary in height from one hospital to 
another according to the type of accident principally dealt with. Thus in colliery 
and dock areas the lumbar peak will soar high. Fig. 3 represents the general 
incidence drawn from 2,000 cases in the literature. The figures for the upper two 
cervical vertebre may be out, as I have sifted the literature for these more 
thoroughly than for any other fracture. On the other hand, fractures of the atlas, 
axis, and odontoid are more often missed than injuries elsewhere. With this chart 
in mind, I will turn to my own hospital figures. During the years 1919-1927 85 
examples of proved vertebral damage—major fractures of the spine—were admitted 
to the Salford Royal Hospital. Of these, 18 patients died, 12 within the first 
48 hours (often from coincident damage elsewhere), and four more during the first 
week. As in head injuries, the first three days is the critical period, and the 
majority of those patients who live longer will survive for months or years. In four 
cases with central cord hemorrhage the patients are still alive three or four years 
later and usefully ambulant. 
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Fic. 4.—Graph of the localization of spinal injury from personal cases. Note the ‘‘ third peak.’’ 


There were four cases of injury to the issuing roots: all did well. 

In fig. 4 I have set out my own hospital figures in another graph. It shows 
the same cervical and lumbar peaks as the other: the cervical reaches a maximum 
opposite a different vertebra. I do not attach any particular importance to this ; 
it happens to represent an experience which will vary a little. The essential fact 
remains unchanged, that all statistics show a peak here with its base on the fourth, 
fifth and sixth cervical. This chart shows another peak for the neck opposite the 
second cervical. 

Are there three peaks of incidence for vertebral injury ? 

This, the most cephalad peak, has already been hinted at in the previous graph 
(fig. 3), but in the second it is higher, more obvious. It is just possible that it 
may represent an unusual experience, but I have purposely kept down its height by 
not including several cases which I have seen but have not treated. I am for my own 
part quite convinced on anatomical grounds that there is a third peak. There are 
indeed three places in the vertebral column where mobility is profoundly altered : 
at C. 2 where the compound movements of the head turn into the simpler character 
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of general spinal movement; at C. 4, 5 or 6, where the mobile neck goes over into a 
more limited type of mobility; and at T.12 and L.1, where flexion of the trunk 
especially hinges. And I believe that we are able to localize by our fracture cases 
the centres of the changing types of spinal movement, and vice versa. And these I 
propose to call the three “ critical points”’ in the spine. 


THE EFFECTS OF VIOLENT FLEXION OF THE SPINE. 

The results of violent flexion of the spine may be summarized thus :— 
Cervical Region: 

Flexion of the neck alone by a strong moving force applied to the head will result 
in a dislocation, roughly at the juncture of the middle and lower thirds. This is the 
common result of this type of violence and accounts for a large group of spinal 
injuries in all walks of life, in all conditions of men and women. The mobility of 
the head oftentimes no doubt serves the person in good stead and he may escape the 
injuring force by its means. But the more the head is depressed the more difficult 
it becomes to elude the pressure, for the bones lock and lateral movement of the neck 
is curtailed. 

We are at the moment admittedly speaking of flexion of the neck, but should the 
head remain upright under the influence of a blow, the force, as far as the neck is 
concerned, will fall chiefly on its upper part, on the first two cervical vertebra, for 
the violence gradually expends itself by irradiation and loss in the elasticity of bones 
and dises as it presses downwards. 

Let us suppose now that although the neck remains upright the head itself is 
violently extended or flexed, as would be occasioned by a force moving in a horizontal 
direction as well as pressing from above. In this case a common result is a fracture 
of the odontoid process which is pulled off by the ligaments attaching it to the occiput. 

I strongly suspect that whilst the common effect of violent flexion of the neck by 
a blow on the head is a low dislocation about C. 5, violent extension, leading to rapid 
locking of the zygapophyses constitutes of the cervical spine a rigid column and the 
continuation of the force acts on the still mobile skull and exerts itself on the odontoid 
process. The only posterior displacements of the upper fragment (as it were) that I 
have met with personally, in the neck, and indeed, in the whole spine, have been 
cases of fracture of the odontoid process as if the full brunt of over-severe extension 
fell on it and it alone. 

Thoracic Region 

Flexion of the thoracie region should lead to disruption at its most bent part, the 
summit of the are, T.6 and T.7. The graph of fractures shows no peak here and we 
are left with the conclusion that flexion of the thoracic spine alone must be very 
difficult to accomplish, and this I am certain is the case. For if we apply force to the 
root of the neck and shoulders we are applying it not to the thoracic region alone, 
but to the lumbar spine as well. It is indeed difficult to see how the thoracic spine 
can be easily broken, especially at its centre and in its upper reaches, except by 
extension, or by some peculiar type of flexion. 

Fractures of the lower thoracic vertebre are more easily understood, for the 
hazards of flexion and of posture at the moment of impact may cause the lower 
thoracic bone segments to form, at the moment, the summit of the forced curve. 


THORACO-LUMBAR JUNCTION. 

We have already spoken of that most important group of cases, the heavy 
industrial category, and particularly of changes in relative mobility as a factor in 
localization of injury. While it is true that this gives us the clue to the site of injury 
we have still the mechanics of the actual break to consider. This is fortunately 
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simple enough. If an are is bent beyond its limits of cohesion, it gives at the top of 
the curve. The back bending under pressure does not, when it has passed a certain 
point, actually form an arc, but a parabola, for the lumbar spine has little power of 
flexion and soon locks. The still travelling upper segment swings on downward and 
forward and an angled are or parabola results; the fracture occurs at the site of 
maximum bend. ‘This point is usually somewhere between T.11 and L.2, but 
circumstances may increase its range two or three vertebre higher but rarely more 
than a vertebra lower. 


Two cases recently seen may be taken as typical examples of the mechanisms 
just described. 


I.—A man, aged, 47, was injured in a motor-car collision and was admitted to a 
neighbouring hospital as a head injury. Concussion soon passed off, an X-ray was taken and 
disclosed no fracture of the skull, so that he was sent home. He complained of severe pain 
in the neck radiating down on to the shoulders, always a most suggestive thing. His doctor 
observing this and noting limitation of movement advised further examination by X-rays. A 
dislocation of the fifth cervical vertebra forward on the sixth was clearly seen. This 
illustrates the common failure to diagnose vertebral injury early in persons who have sus- 
tained no damage to the spinal cord, and in whom the picture of recent head injury has over- 
shadowed all else. 

IT.—The second case illustrates very well the effects of full flexion of the thoraco- 
lumbar spine. A young man was lying on the top of a taxi-cab inside its luggage guard-rail 
repairing the roof, and whilst he was still engaged on this the car was driven into a garage. 
Clearance was not sufficient and he caught his left foot (he was lying on his right side, feet 
towards the front of the car) on the lintel of the door. As the car passed slowly in he was 
pushed back until his shoulder jammed against the guard-rail at the back of the roof, and 
then, further slipping being impossible, his back was forcibly flexed by the leg against the 
fulcrum of the shoulder. The clinical picture suggested abdominal injury (and this, indeed, 
sometimes does occur from violent flexion of the trunk—I have seen rupture of the diaphragm 
for example), but on laparotomy retroperitoneal hemorrhage alone was found. A skiagram 
taken later showed that he had a fracture of the first lumbar vertebra, a compression 
fracture, with traction injuries of the transverse processes of several lumbar vertebre. 
An area of anesthesia in the distribution of T. 12 — L.2 on the left side only was subse- 
quently discovered. He made a good recovery and walks with the aid of a stick. Here, in 
brief, we have much of the story of one of the common groups of spinal injury. 


VIOLENT EXTENSION OF THE SPINE. 

Violent extension is a much more uncommon mechanism of spinal injury than is 
flexion, and introduces the question of torque fractures of the pedicles, with which 
I do not propose to deal. I have already mentioned the importance of extension as 
a means of fracture of the odontoid process, and will for the time leave the matter 
there. 

THE DISPLACEMENT OF THE FRAGMENTS. 

Since the common mechanism of fracture or dislocation is downward com- 
pression, with its natural concomitant, flexion, it follows that the upper fragment is 
usually displaced forwards. The amount of displacement depends largely on whether 
the violence is continued after disruption has occurred. If we wished to produce 
a Kiimmell compression of a vertebral body experimentally we should remove 
the force as soon as the bone collapsed. If, however, the force continues, anc 
especially if some impetus in a horizontal direction is added, then the inter- 
vertebral disc will be torn, pedicles broken and displacement induced. Indeed, 
the so-called fracture-dislocation of the spine is nothing more than the true counter- 
part of a broken long bone with displacement, a multi-articulate composite bone 
being substituted for the simple osseous column of the limb. Similarly, a Kiimmel! 
compression is the homologue of a greenstick fracture, for only one element of th¢ 
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vertebre is damaged. The importance of the continuation of the force, that is the 

time element no less than the energy and its direction, is not to be under-rated as a 

cause of complicated injury, though I fear that it is often not appreciated. 
KUMMELL’S DISEASE. 

Kiimmell, in 1891, described the wedge compressions, the pathological anatomy 
of which I have already treated. He gave it, as is well known, the name “ spondy- 
litis traumatica.” The title implies an inflammatory process, a factor which most 
people would to-day deny to it. Kiimmell’s work was done before X-rays were 
employed, and he had no opportunity of observing the immediate effects of crushing, 
nor of observing, as many of us must have done, that the vertebral deformity does 
not notably increase as time passes and weight is borne. This statement needs 
some slight qualification, for it is clear that if the centrum is badly damaged and 
weight is immediately put upon it, a slight collapse may occur further than would 
have been the case if time had been given for bone repair in recumbency. But no 
inflammatory agent is involved. 

INJURY TO THE INTERVERTEBRAL DISCS. 

It is evident that no actual displacement of one vertebra upon another can occur 
unless the intervertebral dise is torn. This point is of more importance in dislocations 
of the neck than in the grosser types of injury elsewhere. There is no doubt that after 
dislocation recoil is the rule; possibly the voluntary extension of the head again, 
which is still possible in a patient whose cord has been badly damaged at the point of 
injury, may help the process of replacement. But the fact is that from a study of the 
X-ray images of different cases one would be rarely able to say correctly which had 
had cord injury and which had not, as the appearances are so similar. In the worst 
cases the intervertebral disc has been badly damaged and this makes reposition 
easy. In the milder cases in which there is greater indication for reduction of 
displacement the manoeuvre is often of the greatest difficulty. The incomplete tear 
of the dise has a good deal to do with this, because the vertebre cannot easily be 
separated and coaxed into place. A considerable lift is needed to disengage the 
articular processes, and this is only possible when the vertebral connexions have been 
badly damaged. I must confess that my own essays to reduce dislocations in 
precisely the cases in which one would most wish a good reduction, have not been 
fully successful even after several attempts, whilst the hopelessly paralysed cases are 
easy. 

[ have spoken as if the tear always runs through the disc, but this is not the case, 
as the cohesive power of these cartilages is very high and often a fracture through 
the juxta-epiphyseal part of the centrum is occasioned. This cannot be made out 
in vivo, and even on the post-mortem specimen the fact may not be easily visible, 
but X-rays will disclose it. As a rule some part of the disc is actually torn 
up; the posterior end may project back into the vertebral canal through the torn 
posterior ligament and may press on the cord. 


SPINAL INJURY FROM SLIGHT VIOLENCE. 


Some of the most interesting cases of spinal injury are those due to trivial causes. 
[ have seen three examples. In one the lifting of a heavy parcel induced a fracture 
through the axis in an old man. In another a boy sustained a partial dislocation of 
the atlas on the axis diving in the baths. He forestalled manual reduction by the 
bones slipping spontaneously into place whilst he was asleep on the night after 
admission to hospital. The third case was a young woman with a luxuriant head of 
hair. Whilst combing it one night and throwing her head back she managed 
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to displace unilaterally one of her cervical vertebre. The precise site of the injury 
was not ascertainable on X-ray, but the extreme pain, the posture, and absolute 
rigidity of the neck left the observer in no doubt as to the diagnosis. This was easily 
reduced by manipulation without an anesthetic. W. H. Davies, in his delightful 
 Poet’s Alphabet,’ uses a precisely similar mechanism as this to kill his cousin.’ 

The fact remains that injuries induced by little waywardnesses of fortune are not 
uncommon, but are not likely to be serious if the bones are healthy. There are certain 
folk-stories in medicine which do not bear close scrutiny. 

Many cases of sudden death from displacement of bones affected by disease, 
usually tuberculosis or syphilis, are well authenticated. I have seen one case of this 
type. 
A young and apparently healthy woman had a giant-celled myeloma of the 
radius, and in addition a recent deformity of the neck. X-rays revealed considerable 
loss of substance in the body of the third cervical vertebra, possibly of tumour origin. 
A plaster cast was applied but she did not tolerate it well, and after a few weeks 
went home. I heard subsequently that she had collapsed whilst coming downstairs 
in her own home some months afterwards and was found to be dead. Such 
happenings are rare after the average cervical luxation ; for one of the features which 
has most impressed me has been its extraordinary stability, for which, of course, 
there is a sound anatomical reason. 


STABILITY OF CERVICAL LUXATION. 


That a man may have a cervical luxation, and that of considerable degree, that it 
may not injure his cord in any way, and that he may walk about while it is unre- 
duced or incompletely reduced, may work and have a normal life, is well known. 
Fibrous fixation occurs in time, but why, once the articular processes are disengaged, 
does the upper fragment not slip further forward and impinge on thecord? For- 
tunately the upper surfaces of the cervical vertebre have high lips posteriorly, a 
peculiar feature not seen elsewhere. The result is that the inferior zygapophyses 
catch against these and are arrested there, and in this stable condition may remain 
for years. It will be noted that the inferior articular processes of the luxated 
vertebra catch in the intervertebral notch, and that just as they cannot easily go 
forward, so they cannot easily go back. This is the explanation of the difficulty of 
reduction in many cervical dislocations, as considerable traction will be needed to 
disengage the articular processes. Nor can they be tilted backwards as a help to this 
end, for further flexion would probably kill the patient or at least jeopardize a cord 
already in danger. 

INJURY TO NERVOUS ELEMENTS. 


I shall not enter into this exceedingly interesting phase of the subject in any 
detail since there are others here to fill in my omissions. But one thing I must 
comment upon, and that is the falling percentages of mortality of vertebral injury as 
a whole. The enormous statistical change is due not to some revolutionary or 
superb method of treatment, but to a simpler cause—the more frequent recognition 


is for she 
Had heaps of hair, when combed dow n, 
Could be a coat, or half a gown. 
Until one day when full of joy 
To hear my baby coo so well, 
She tossed that hair, and its full weight 
Breaking her slender ne -ck—she fell. 
Your cousin died. ; 


Mr. Davies kindly answered my inquiry as to the aie snticity of the story, and informed me that it 
was a family legend, but he could not vouch for the fac 
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of the less lethal grades of vertebral fracture. A change begins to come over the 
rather melancholy scene with Kiimmell’s recognition of a fairly common type of 
serious spinal injury without cord damage. Opportunely the application of X-rays 
as a means of diagnosis was introduced soon afterwards, and from that time onwards 
the proportion of non-fatal cases, of cases with no cord contusion, has increased by 
leaps and bounds. 

Injuries to the nervous elements may be classified into two chief subheadings :— 


(a) Injury to issuing nerve roots. 
(b) Injury to the cord proper. 


These two groups I shall leave to be dealt with by other speakers, but of cord 
damage I would say this, that it is rare for the cord to be divided, and that in the 
cervical region it is rare for the cord to be compressed. We hear, I firmly believe, 
too much of cord compression in fractures of the spine. Experience has taught me 
that the cord is damaged by instant contusion, and such damage being, of course, 
irreparable, operations undertaken with the object of relieving pressure are futile 
procedures. I will not go so far as to say that pressure never occurs, and in rare 
instances it can be traced in gradually increasing amount. Such cases, of course, 
ery aloud for operation, but they are exceedingly uncommon. One thing we can be 
quite certain of, is that immediate operation as a cure for spinal fracture has had its 
day and passed into the limbo of half-forgotten things. When it comes to the type 
of operation which we ought to perform, I personally favour reduction rather than 
the classical laminectomy. 

It is exceedingly unfortunate that the common thoraco-lumbar junction fracture 
should fall so heavily on the conus and epi-conus, an injury which gives a character- 
istic neurological picture. If this injury fell just one or two vertebre lower, the 
results of spinal injury would be infinitely less disastrous. 


Dr. GEORGE RIDDOCH. 


In all cases of vertebral fracture the question for primary consideration is whether 
the spinal cord or the roots of the cauda equina have been damaged or not. The 
presence of disturbance of neural function and its amount must influence our views 
more than any other factor in regard to prognosis and treatment. Approached 
from this aspect a practical classification of fractures of the spine is: (1) those 
without neurological manifestations; (2) those with immediate paralysis, and 
(3) those with late paralysis or a subsequent aggravation of existing paralysis. 


PATHOLOGY OF INJURIES TO THE SPINAL CORD. 


The damage is immediate, occurring at the time of the bony injury. Three 
groups of pathological changes are found :— 

(a) Hemorrhage.—In the form of minute extravasations, this occurs for a varying 
distance above and below the main lesion. Large hemorrhages are often absent 
and when present are in the grey matter in the form of a fusiform swelling (hemato- 
myelia). After a time the blood becomes absorbed or may be replaced by brownish, 
gelatinous material. 

Outside the spinal cord and either intra- or extra-dural or both, there is always 
some bleeding which may be considerable. But haemorrhage by itself is probably 
never a cause of spinal compression. 

(b) Neural Changes.—There are areas of focal necrosis, most extensive under the 
site of the bony lesion but usually present also in the segments immediately above 
and below it. Myelin sheaths are degenerated and axis cylinders swollen and 
irregular. 
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(c) Gvdema.—Local edema, which is always found, is probably one of the group 
of pathological changes that cause “ spinal shock,” that is, the transient disturbance 
of function as opposed to the permanent defect due to irremedial structural damage. 

Lastly, there often are lesions of the spinal roots at the level of the injury. 


CLINICAL PICTURE OF SEVERE PARAPLEGIA. 


This can be divided into three stages : (1) Muscular flaccidity or “ spinal shock ”’ ; 
(2) reflex activity ; (3) gradual failure of reflex functions. 

(1) Stage of “ Spinal Shock.”’—There is immediate and complete flaccid paralysis 
with loss of sensibility below the level corresponding to the spinal lesion. Urine 
and feces are retained and priapism from venous engorgement which may be present 
immediately after the injury soon disappears. Reflex action is almost entirely 
suppressed. Thus, with an injury at the level of the fifth cervical segment, the 
tendon-jerks of the upper and lower limbs, as well as the abdominal and cremasteric 
reflexes are abolished, the only reflexes that may be preserved being the plantar, 
bulbo-cavernosus and anal. These are supplied by the lower sacral segments and 
their preservation illustrates the law that ‘spinal shock” is greatest near the lesion 
and diminishes towards the distal extremity of the spinal cord. It may be also 
recalled that, as originally pointed out by Sherrington, the effects of ‘“ spinal shock ”’ 
are entirely in the direction caudal to the injury. The form of the plantar reflex 
at this stage is of interest. It is obtained only by stimulation of the sole of the 
foot, for example, scratching or pricking, and the toes may move either up 
(“extensor ”’) or down (‘flexor’). But the response is unaccompanied, as it is 
later, by contraction of the hamstrings and other flexors of the limb. 

In addition to these motor, sensory and reflex changes, the lower extremities, owing 
to vasomotor paralysis, rapidly lose heat if uncovered, and swell if allowed to hang 
down. Sweating also is abolished. 

This almost total suppression of reflex function in the affected parts does not 
necessarily mean that the spinal cord has been divided. What it indicates is a local 
block in conduction which may be grossly structural and permanent but, on the other 
hand may, in part, be due to changes of a transient kind such as cedema or intra- 
medullary hemorrhage. Thus it is clear that until the temporary effects of “ spinal 
shock”’ have had time to disappear it is impossible to assess the amount of damage 
and disturbance of function that will persist. The necessary period of waiting has 
been found from experience to be from two to six weeks. 

Up to the time of the recent war, it was generally believed, following the teaching 
of Bastian, that with complete transection of the spinal cord, practically no return of 
reflex activity was to be expected. According to this view, reappearance of—for 
example—the knee- and ankle-jerks indicated incomplete division and some recovery 
of conduction at the site of the injury. This, however, has proved to be untrue, 
except under special circumstances, namely when early and severe toxic absorption, 
as from urinary sepsis or bed-sores, lead to degenerative changes in the isolated 
portion of the spinal cord. 

(2) Stage of Reflex Activity—In uncomplicated cases, however, the effects of 
“ spinal shock ” begin to pass off in from a few days to three weeks after the injury, 
whether the spinal cord is completely divided or not. 

The first evidence of return of reflex function usually is contraction of the 
hamstrings along with upward or downward movement of the toes on plantar 
stimulation. About the same time involuntary flexor spasms of the lower limbs 
make their appearance, at first gentle and hardly perceptible but soon increasing in 
vigor, amplitude and frequency. 











PROCEEDINGS OF THE ROYAL SOCIETY ‘OF MEDICINE 633 








Section of Orthopedics 35 


About three weeks after the injury the knee- and ankle-jerks return, the latter 
usually before the former, and retention of urine and feces is no longer complete. At 
irregular intervals a small quantity of urine is expelled by active contraction of the 
detrusor with simultaneous relaxation of the sphincter. Gradually automatic 
micturition becomes complete and the bladder empties itself about every two or three 
hours. The capacity of the bladder varies not only in different individuals but in 
the same individual, tending to diminish the longer the organ is paralysed. 

With automatic micturition, reflex defecation and sweating appear, the sudorific 
region being more or less extensive than the area of analgesia. This variation depends 
upon the level of the spinal lesion. 

What has been described as a © mass-reflex”’ is an extensive reaction consisting of 
bilateral flexor spasm of the lower limbs, and of the trunk if the lesion is high enough, 
along with reflex micturition and sweating. It occurs when the transected spinal 
cord is in a state of considerable reflex activity and can be evoked by stimuli so 
diverse as pinching or scratching of any part of the paralysed trunk and lower limbs, 
distention of the bladder or rectum or even movement of the body in bed. 

(3) Stage of Gradual Failure of Reflex Function—Even in cases of complete 
spinal transection the isolated portion of the cord may remain in a state of reflex 
activity for many years if the patient is properly cared for. There is no time to deal 
with this part of the problem, but the management of paraplegic patients is perhaps 
given insufficient attention. With the development of pulmonary or septic com- 
plications, as from severe urinary infection or extensive bed-sores, reflex activity in 
the paralysed region diminishes and the clinical picture seen during the early period 
of “spinal shock’’ may reappear. 





CLINICAL PICTURE OF LESS SEVERE PARAPLEGIA. 


The stage of suppression of function or “spinal shock” tends to be shorter or 
incomplete, and the spastic paralysis is more often of the extensor than of the flexor 
type. By this is meant that the increased muscle-tone is greater in the extensor 
muscles, the glutei, quadriceps, extensors and calves, than in the corresponding 
opponents. The mass-reflex is absent, and stimulation of the thighs tends to 
evoke extension rather than flexion of the lower limb. Voluntary power and 
sensibility, if lost, may begin to return with reflex functions and the bladder and 
rectum become, although imperfectly, under the patient's control. 

In the slighter cases of spinal injury, which are perhaps more common at the 
level of the cervical and lumbar enlargements than elsewhere, voluntary power and 
sensibility, although impaired, are not abolished even at the moment of the accident. 
The Brown-Séquard syndrome may be present, and rapid improvement in the ciinical 
state indicates that the loss of function is due rather to pathological changes of a 
transient kind than to gross structural damage. 

The cervical and lumbar enlargements are the usual sites of hzamatomyelia, in 
which internal compression from the central bleeding may play a prominent part in 
causing the disturbance of function. The causal injury may be trivial and unas- 
sociated with recognizable vertebral fracture. More often than not a considerable 
amount of recovery occurs, especially in regard to the disorders due to interference 
with the long tracts (remote effects). But local disturbances, motor, sensory and 
reflex, almost always remain to some extent. 


MENINGITIS CIRCUMSCRIPTA SEROSA. 


This condition, to which various names have been applied, is the chief cause of late 
paralysis or aggravation of pre-existing paralysis after spinal injuries. Pathologically 
it consists of thickening of the arachnoidal trabecule with loculation of the spinal 
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fluid, which have a tendency to progress and involve the spinal roots as well as 
compress the spinal cord. Clinical manifestations may be delayed for months or a 
year or more after the injury; the earliest of these, as a rule, are pain and cutaneous 
tenderness of root distribution. The area of hyperalgesia, even from the onset, 
indicates an affection of more than one posterior root, and it invariably spreads 
upwards and downwards as well as to the opposite side. Sooner or later signs of 
spinal compression appear, and the spastic paralysis and sensory loss is more or less 
progressive, although at the beginning the remote signs may vary from day to day. 
These, as with spinal compression from extramedullary tumour, from which the 
clinical picture is in striking contrast in regard to the local effects, are often more 
motor and reflex than sensory. Disorders of bladder and rectal function, unless the 
lesion is in the neighbourhood of the lumbo-sacral enlargement or the cauda equina, 
usually appear relatively late. If unrelieved by surgical interference, the condition 
will go on to complete paraplegia. 

A fairly characteristic story is as follows. A woman, aged 53, fell down two 
flights of stairs in April, 1925, and apparently escaped with a fractured wrist. There 
was no evidence of spinal fracture. About four weeks later her right lower limb 
became noticeably weak, and by the end of the summer her left lower limb began to 
fail. (The early appearance of this remote motor sign without preceding root pains 
is unusual.) It was not until the end of the year that her left hand and arm became 
weak and numb, so that she was apt to “ drop things” without knowing that she had 
done so. A little later her left shoulder and side of her neck began to be tender, this 
tenderness being soon followed by sharp pains in her right wrist on moving it. 

The weakness of her lower limbs had progressed so far that at the time of 
examination in January, 1926, she had great difficulty in walking. There was slight 
frequency of micturition. At that time the positive signs present were as follows: 
There was cutaneous tenderness to dragged pin in an area corresponding to the 
distribution of C.2 to C.6 roots on the left side and C.2 to C.5 on the right side. 
Her upper limbs were weak and ataxic with marked loss of postural sensibility and 
defective tactile discrimination (compass test). Recognition of the vibrations of 
a large tuning-fork was not grossly impaired. All four limbs were spastic and weak 
with increased tendon-jerks, diminished abdominal reflexes and extensor plantar 
responses. 

Sensibility in the trunk and lower limbs was little impaired, except that there 
was relative cutaneous analgesia on the right side from about the fifth rib downwards. 
The cerebro-spinal fluid showed no abnormality. 

Meningitis cireumscripta serosa was suspected, and spinal blockage was confirmed 
by lipiodol injection into the cisterna magna and subsequent X-ray examination. 
None of the lipiodol left the posterior basal cistern. 

On January, 28, 1926, Mr. Sargent operated and found great distension of the 
dura from loculation of cerebro-spinal fluid in the cervical region of the spinal canal. 
On breaking down the arachnoidal adhesions the cord immediately began to pulsate. 

After the operation the patient improved steadily, and within five weeks could 
use her arms freely and could sew and write. Her upper and lower limbs became 
progressively stronger, and when I last heard of her six months ago she could walk 
for a considerable distance. Her arms were almost perfect. 

If the condition had been allowed to progress, not only would the paraplegia have 
increased, but bulbar signs would soon have developed. A case of this kind, 
with periodic attacks of severe vomiting, fainting and clouding of consciousness, 
was under my care in the recent war and was successfully operated upon by 
Mr. Wilfred Trotter. 
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DIAGNOSIS OF THE LEVEL OF THE LESION. 


When bony deformity or X-ray evidence of fracture is absent, the diagnosis 
of the site of the cord lesion must be made on neurological grounds alone. An injury 
of the spinal cord, as a rule, gives rise to two groups of phenomena of different 
localizing significance. The one in which the symptoms and signs are due to 
interference with the long tracts (remote signs) are of less value than are those which 
are to be attributed to impairment of the motor, sensory and reflex paths entering 
and leaving the spinal cord at the level of the injured segments (local signs). The 
local paralysis is atrophic and usually hypotonic, and is associated with diminution or 
abolition of the corresponding tendon reflexes. These motor and reflex abnormalities 
are more easily detected in the limbs than in the trunk, and so are of more value 
when one or other of the spinal enlargements is damaged. 

With regard to sensory changes as a localizing aid, positive signs such as pain 
and cutaneous tenderness of root distribution, are much more valuable than negative 
signs alone (sensory loss), even when these, too, are due to root lesions. The 
difficulty is all the greater when the loss of sensibility is entirely segmental in origin, 
as is sometimes the case with vertebral fractures. Here the important upper level 
is not that of complete analgesia, but of sensory impairment, there being an 
intermediate zone of diminished sensibility between the region of most severe 
change to that of normal sensation. Again, having demarcated-the upper boundary 
of reduced sensibility, one must still take into consideration the fact that because 
sensory impulses underlying pain and temperature entering the cord do not cross in 
the posterior commissure at once the main lesion is at least two segments higher. 

Fortunately, from the clinician's point of view, if not from the patient's, the three 
common situations of traumatic spinal injury are associated with a more sharply 
defined upper boundary of sensory change than occurs with lesions elsewhere. Thus, 
with spinal cord lesions from fracture-dislocation of the fifth or sixth cervical and 
twelfth thoracic or first lumbar vertebra, the local effects fall on the upper or lower 
limbs. Here segmental and root sensory areas not in anatomical sequence are in 
juxtaposition. This gives rise to an abrupt change from normal to abnormal sensory 
regions in the upper arm and upper part of the chest, and in the outer and inner 
aspects of the thighs and in the buttocks (figs. 1 and 2). So also with a lesion from 
fracture of the axis—if the patient survives, a similar sharp boundary is found between 
the distribution of the second cervical spinal root and that of the fifth cranial nerve. 

For the purposes of localization, sensibility to pain is of more importance than 
sensibility to touch. Testing for the recognition of the vibrations of a tuning fork 
(C = 128) is also of great help, especially on the trunk, if the posterior columns have 
been damaged. 

Flaccid, atrophic palsy, along with the diminution or abolition of the corresponding 
reflexes, especially when situated in the limbs, is of at least equal localizing value 
to sensory changes. For example, with a lesion of the fifth cervical segment, the 
spinati, deltoid, biceps and supinator longus are weak and wasted, and the supinator- 
and biceps-jerks are reduced or absent whilst the triceps-jerk is preserved. So also 
when the lesion falls on the twelfth thoracic and first lumbar segments, the lower 
part of the internal oblique and transverse abdominal muscles are paralysed, with 
the result that when the head is flexed there is bulging in the iliac fossa. In addition, 
the lower abdominal reflex is abolished. But in the third common situation of spinal 
injury from fracture-dislocation, namely, the upper cervical region, local muscular 
wasting may, in cases of survival, be of less value because of the difficulty of its 
detection unless the third and fourth cervical segments are damaged, when affection 
of the sterno-mastoids, trapezii and diaphragm provides an important clue. With 
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Fic. 1. 


A,—Shows the border between parts of normal and abnormal sensibility to pin-prick when 
the lowest intact segmental areas correspond to cervical 3 and 4. 

B.—Shows the border when the lowest intact segmental areas correspond to cervical 8 
and thoracic 1. 





A.—Shows the border when the lowest intact segmental area corresponds to lumbar 1. 

B.—Shows the border when the lowest intact segmental area corresponds to lumbar 4. 

(Figs. 1 and 2.—From “ Reports upon Injuries of the Spinal Cord to the Medical Research Council,” 
Special Report Series No. 88.) 
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spastic quadriplegia following high cervical lesions, one or other of two reflex reactions 
in the upper limb may be evoked by potentially painful stimuli. These were described 
as the extension and flexion reflexes of the upper limb, reactions which in many ways 
are comparable to those found in the lower limbs. In brief, the extension reflex 
consists of adduction and retraction at the shoulder, extension at the elbow, higher 
pronation of the fore-arm and flexion at the wrist, in response to scratching or pinching 
of the tissues on the inner aspect of the limb or on the chest from about the second 
to the sixth ribs. The flexion reflex, in which the limb becomes bent at the elbow 
and wrist, is evoked from the same receptive field by similar stimuli, but it is most 
easily obtained from the hand whilst the extension reflex is excited, best from the 
axilla. 


DIFFERENTIAL DIAGNOSIS BETWEEN LESIONS OF THE CONUS AND 
CAUDA EQUINA. 

The lower end of the spinal cord terminates at the level of the lower border of 
the first lumbar vertebral body or the space between the twelfth thoracic and the 
first lumbar spinous processes. The conus medullaris is therefore liable to be 
damaged with severe fracture-dislocation of these vertebrae. But if the bony injury 
is lower a nervous lesion, if present, is confined to the roots of the cauda equina. 

Differentiation of these neural injuries is of practical importance, for whilst spinal 
roots, if not divided, are capable of some regeneration, gross structural damage to the 
spinal cord is permanent. In the recent war, experience showed that a considerable 
amount of recovery was in general to be expected with injuries confined to the 
cauda equina. At the same time, pain was often prominent and lasting, and if 
the second, third and fourth sacral roots were badly damaged, retention of urine was 
often prolonged with the consequently greater risk of severe urinary sepsis. 

On the other hand, with high conus lesions, although conduction in the cerébro- 
spinal tracts remained permanently abolished, the vesical reflexes may recover within 
three or four weeks and so diminish the risk of grave cystitis and pyelitis. In such 
cases the bulbo-cavernosus and anal reflexes return fairly easily and are of 
considerable diagnostic aid. 


WHEN SHOULD LAMINECTOMY BE PERFORMED IN SPINAL INJURIES ? 


This question has probably, for the present, been settled by the experience of 
clinicians in the recent war. In a report on injuries of the spinal cord drawn up for 
the Medical Research Council by a representative committee, certain definite 
conclusions were arrived at to which, I imagine, there will be general agreement. 
In it is emphasized the fact that the full extent of damage to the spinal cord is 
immediate. Extra-medullary hemorrhage, although it may from organization impair 
the functions of the cauda equina, is not a cause of spinal cord compression. 
Further, in-driven fragments of bone, which press on the spinal cord, are passive 
agents and are not vital and growing like a tumour. Increasing disturbance 
of function as a result of their presence can only be secondary from fibrosis or 
loculation of cerebro-spinal fluid. Thus their immediate removal is not necessary. 

Further, the danger, as found from experience, of operation during the period of 
spinal shock, especially with cervical or upper thoracic injuries, is stressed, and it is 
insisted that laminectomy should not be undertaken earlier than from two to six 
weeks after the injury. After this time it is justified if there is gross bony deformity, 
when (1) there is reason to believe that the cord has not been transected, 
(2) recovery is arrested, and (3) there is severe and persistent root pain. 

To these views I would still subscribe, except that since root pains may tend to 
diminish, and even to disappear, it might be better to consider rhizotomy as 
question for later consideration. 
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Contra-indications are: (1) “ The certainty that the cord has been divided, as 
shown by gross displacement of the vertebre and absence of signs of conduction ; 
(2) progressive recovery of function along with no radiographic evidence of marked 
bony encroachment; and (3) the presence of sepsis.” The consideration, of course, 
has not, as a rule, to be taken into account with fracture-dislocation in civilian practice. 

Two conditions call for operations on the spine at the late stage, namely, 
intractable and severe root pains and meningitis cireumscripta serosa. Rhizotomy 
is usually successful in relieving pain in such cases, provided that a sufficient number 
of posterior roots are divided. The operation should include at least two posterior 
roots on one or both sides above and below those that are injured. 

In meningitis circumscripta serosa the results of operation are, as a rule, most 
gratifying. As with removal of compression from any other cause, the amount 
of recovery that follows it is often considerable, even when paraplegia has been 
severe. But the best results are of course to be expected when the condition is dealt 
with before the functions of the cord are much impaired. 


Dr. BERTRAM SHIRES 


said that, as orthopedic surgeons were well able to diagnose fracture of the spine, 
he would be content to discuss pitfalls in diagnosis, and say something about his 
experience of fractures. 

Every year members of the profession were circularized by the Medical Defence 
Union about the desirability of having cases of injury radiographed, and he suggested 
that radiography should be more frequently resorted to. Already this year he 
had seen three cases of fractured spine which were undiagnosed and not radiographed 
for several weeks. Radiography was important, not only from the point of view of 
diagnosis, but also from the standpoint of the insurance companies. He constantly 
saw, for insurance companies, cases of spinal injury in which the question arose 
whether the arthritis was traumatic or originally medical. It was important to take 
radiograms of the spine, not only immediately after the accident, but, if the symptoms 
continued, some weeks later, because one constantly saw evidence of deposits of bone 
in the ligaments. 

He considered that subluxation of vertebre did occur, and that with perfect 
stereoscopic skiagrams it was possible to discover it. 

He would mention a few points of technique. For instance, an X-ray picture of 
the upper cervical spine could only be taken through the mouth, and by means of a 
stereoscopic view. That sounded easy, but it was not so, as one did not necessarily 
obtain a view of the upper joints by that method. Occiputs differed in shape, and 
the only way to take a skiagram of the upper cervical spine was to do it through the 
mouth, first by screening and then fixing the patient in position, so that one knew 
that the vertebre looked for—occiput and atlas, or atlas and axis—came into the 
picture. 

In the examination of the lower cervical spine, one must have an antero-posterior 
and a lateral position, but it was not possible to take a lateral view of the seventh 
cervical vertebra with the patient lying down, because the shoulders came into the 
view ; the patient must stand up and extend the neck. Similarly, if the patient was 
standing, and one moved the scapule out of the way, it was possible to get a 
lateral view of every vertebral body. 

Diagnosis of fractures of the transverse processes was difficult, particularly in the 
lumbar region, because various shadows were cast by the gas-filled bowel, by muscles, 
and by collections of faces, and these shadows being cast across the transverse 
processes suggested a fracture. It was only by careful stereoscopic radiography that 
one could feel sure about these fractures. 
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In fractures or fracture-dislocations of the coccyx, the lateral X-ray view was 
the important one ; it was also difficult, but not impossible to obtain. It was simply 
a question of technique, and a sufficient exposure to overcome the buttock shadows. 

It had been suggested that lipiodol might be helpful in the diagnosis of spinal 
lesions. In his own experience, the fractures which caused encroachment on the 
spinal column already showed themselves, and no more information was gained by 
the fact that lipiodol was found to be arrested at that site. 


Mr. G. F. STEBBING. 


The number of patients treated at Lambeth Hospital for fracture of the spine 
has been rapidly increasing. 

In the three years 1919 to 1921 there were 5 cases 
— « = rn as | hl«: ee le 
as a ee 

This increase, which is not accounted for to any large extent by more accurate 
diagnosis, is much greater than the increase in cases of major injuries to the head, 
pelvis and limbs. The explanation is, I think, to be found in the increase of serious 
street accidents, many of which find their way to the Poor Law Hospital, especially 
if they are such as to demand prolonged institutional care. 

Of the thirty-two cases treated during the last three years, fourteen had 
gross injury to the spinal cord; five of the fourteen died, one fifty years after 
the injury, one 122 days after the injury, and the others eight days, two days 
and one day respectively. The man who died fifty years after the injury had had a 
fracture of the lower dorsal spine when 11 years old, and had had a decompression 
operation some twenty years ago. He had a spastic paraplegia, but had been able 
to get about on crutches until shortly before his death from pyelonephritis. On 
post-mortem examination there was found considerable meningitis above and below 
the old injury. 

The patient who died 122 days after injury was a man, aged 69, who had had a 
fracture between the second and third cervical vertebre, with complete paraplegia 
from the day of the injury. Post mortem, the cord did not appear to be compressed, 
but was softened at the site of the fracture. There was severe pyelonephritis. The 
other three were injuries to the cervical spine, two of them having other injuries as 
well. 

Of the nine patients who have survived the injury, six recovered sufficiently to go 
home after being treated for periods varying from seven months to two and a half 
years, three of the six being able to return to work; one had permanent paraplegia, 
and was transferred to another institution, and two are still in the hospital, one 
with complete, apparently permanent, paraplegia; the other making satisfactory 
progress towards recovery. Decompression operations were performed on two of 
these patients, but in neither case did the operation reveal any pressure on the cord. 

It is to be noted that only two of these fourteen cases had been sent to Lambeth 
after being treated in other hospitals. 

The eighteen cases without serious nervous complications present examples of 
injuries to all regions of the spine, including one of the axis and one of the sacrum. 
Two of these patients died, one a man, aged 82, with a fracture of the sixth dorsal 
vertebra, the other a man, aged 86, with a fracture of the fifth cervical. 

Six of these eighteen cases were patients with fracture of the cervical spine, four 
of whom had been treated at other hospitals. In each case the only complaint was 
of stiffness and pain on movement of the neck, and none of them was admitted to 
any hospital immediately after accident. Five of the six were treated by 
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immobilization in a plaster jacket for a prolonged period, and left the hospital 
free from pain, but with more or less limitation of movement. The sixth patient 
was a man, aged 78, admitted two years after a compression fracture of the fifth 
cervical vertebra. He was treated for two months by massage and radiant heat, and 
left hospital in much the same condition as he entered. 

Nine patients were admitted with compression or chip fractures of the lumbar 
vertebra, six having received treatment, without prolonged immobilization, at other 
hospitals before admission. In each case admission was because of pain and 
stiffness of the back, and more or less relief was obtained by prolonged rest followed 
by massage and radiant heat. 

One patient was admitted some weeks after a fracture of the sacrum, without 
paralysis but with troublesome sciatic pain ; he left the hospital eighteen days after 
admission without any improvement. 

Consideration of the above cases leads to the following suggestions :— 

That only a minority of fractures of the spine are associated with gross 
nervous lesions, and those without nervous symptoms are still commonly not 
diagnosed early, or if diagnosed are not treated by prolonged immobilization, which 
is the treatment that offers the best chance of complete recovery. That fractures 
with paraplegia are best treated by reduction of the displacement and prolonged 
immobilization ; that more or less recovery can be expected in more than half the 
patients so treated, and that decompression operations have not proved of any value 
in this series. 

In cases with nervous injuries the common cause of death is pyelonephritis. 
We have tried many methods of preventing cystitis, but have never succeeded. 
By careful intermittent catheterization and administration of urinary disinfectants, 
the urinary infection can generally be controlled in cases in which recovery is taking 
place, but in those in which paraplegia has been permanent, pyelonephritis has 
been the cause of death in each of our cases. 

Neither bed-sores nor pneumonia have occurred in any of our cases, and, with 
careful nursing I do not think they should be common complications of fracture of 
the spine. 


Mr. OPENSHAW 


said his experience, extending over forty-five years, agreed with Mr. Stebbing’s, 
that in most of these cases the patients died from pyelonephritis. He would also 
emphasize, as Mr. Stebbing had done, the fact that prolonged immobilization of the 
spine was an essential for recovery in many cases. 

He agreed as to the importance of skiagrams, especially stereoscopic. 

There were many cases of injury to the spine in which there were no nervous 
symptoms, and those cases were particularly important to the orthopedic surgeon. 
With a definitely tender vertebra, or with slightly displaced and prominent vertebre 
—especially about the fifth to the eighth dorsal vertebre—one should be 
suspicious. If there was tenderness over one vertebra and hyperesthesia of the 
dorsal branches of the corresponding intercostal nerves, with or without definite 
deformity, there had probably been a wrenching of the spine, and referred nervous 
symptoms were likely to ensue. 

He had only seen about two cases of odontoid process fracture; so, from the 
practical point of view, this fracture was so rare, so fatal, and so difficult to diagnose, 
as to be unimportant. In one case the nurse, while washing the patient’s back so 
as to prevent the formation of bed-sores, turned the body and left the head where it 
was, the result being sudden death. 
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Dr. J. F. BRAILSFORD 


showed a series of lantern slides illustrating fractures of the spine. 


Mr. St. J. D. Buxton 


said he had to report the investigation of twenty-nine cases, considered in detail in 
the tables. 


TABLE I. 
Five-year period Per cent, 
Serious accidents, about... 1,209 
Fractured spines ee — 16 on adi _ or 1-3 
Cases investigated, 29 
Of these :— 
Died within 48 hours _... 7 diet ‘at ‘ 24 
later et se 10 wi = are 34-5 
Survived and well ws 11 56 ne jou 38 
Unlikely to survive ose 1 es ons _ 3-5 
29 
TABLE II. 
Site Number , Slight cord Died Living 
of of SS —_ or nerve Reduced within Later and 
injury cases . ples root signs 48 hours well 
Occ. atlant. ... l 1 os — oa - ro 1 _ _ 
Cerv. 3... ese l 1 --Spontaneous — o 1 
Cerv. 5and6... 9 : - mn 5 3 4 a 2 = 2 3 4 
Dorsal 1 ‘ 1 —_ eee —_ — _ _ 1 
6 <i 2 : 2 ae — odes — — 1 1t 
a 8 ‘ l ie - - - Fame 1 we — ~- — 1 
9 - ] l ee l - 1 — ie 
» 20 te %8 ... 7 l hi 7 — 3 3 1? 
Lumbar : 3 Hy —_ _ l 2 —_ 
trans. 
processes ... 3 - — —_— — —- 3 
Total ... 29 18 8 ] 12 


1 Operation at Glasgow. 
This patient is alive, but not likely to survive. 


In cases of paraplegia complicating fracture of the spine, the surgeon was faced 
with : (1) Respiratory complications ; (2) abdominal complications, such as distension 
of the bowel and incontinence of urine; (3) trophic sores. 

With regard to the first, when the lesion was cervical, pulmonary collapse 
occurred, but was liable to be followed by a rapid septic pneumonia. He would be 
interested to know how long a patient could live when all respiratory muscles were 
paralysed, except the diaphragm. 

Urinary complications were responsible for a large number of deaths, but trophic 
sores often led to a fatal septicaemia. 

He showed a specimen of a cervical spine, in which there had been a fracture- 
dislocation of the fifth cervical vertebra. The dislocation had been reduced three hours 
after the injury. The patient died of a septic condition of the lungs on the fifth day, 
but had no pyrexia. The paraplegia was little improved, which was to be expected, 
as the specimen shows the dura full of blood and the central canal greatly distended 
with blood. 

He considered that reduction by traction should be used in cervical cases, and 
that it was likely to improve cases with partial cord or root symptoms. After 


reduction fixation should be used, if possible. 
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Mr. JoHN EVERIDGE. 


Enough has already been said this evening to make it unnecessary for me to 
dilate upon the gravity of urinary complications in fractures of the spine. I may 
remind you of the figures given by Sir John Thomson- Walker in his address to the 
Hunterian Society in February, 1917. Of 111 gunshot wounds of the spine admitted 
to the Star and Garter Hospital to the end of 1916, nineteen died of urinary infection. 
Of 339 admitted to the King George Hospital to the same date, 160 died. 

The factors governing ascending infection are: (1) Over-distension of the bladder 
interfering with such protection of the upper urinary tract as is afforded by the valve 
mechanism at the lower end of the ureter. The result is an increased tension in the 
kidney. (2) A lower resistance from trophic disturbance associated with the nerve 
lesion. (3) Infection introduced by the catheter. 

Dr. Riddoch has alluded to the two well-recognized stages of disturbance to the 
normal act of micturition following cord injuries. The first stage, the stage of urinary 
retention, lasts usually about fifty-five days, but may persist as long as eighteen 
months, depending upon the level of cord injury. During this period some form of 
relief must be given, and the catheter is usually resorted to. The second stage, the 
stage of periodic reflex micturition, then follows, and a condition is established 
resembling the normal state obtaining in a child up to the age of two or thereabouts, 
in which the bladder is reflexly emptied when the afferent impulses stimulate the 
centre controlling micturition in the lumbar cord. 

In the desire to prevent the initial infection introduced by the catheter, and to 
eliminate such increased intravesical tension as would aggravate the tendency to an 
upward spread of infection, Sir John Thomson-Walker expressed his opinion that 
suprapubic drainage, established at the earliest possible moment, might reduce the 
high mortality due to pyelonephritis and pyonephrosis. Such an initial treatment 
might tide over the danger period until reflex micturition was automatically established. 
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DISCUSSION ON DEEP X-RAY AND RADIUM THERAPY 
IN RELATION TO THE MOUTH AND UPPER 
RESPIRATORY TRACT. 


Dr. W. L. Watt. 


ABSTRACT.—The rays destroy, partially destroy, or injure cells, especially the nucleus. 
The injured cells may recover, so that further radiation is usually advisable after eight weeks. 
In throat conditions, overdosage is the great danger, owing to insufficient body-fluid coverings, 
and to the presence of large air cavities, which prevent the proper diffusion of rays and the 
striking back of those which penetrate the growth. The use of glucose and the permeating of 
the growth with metals in minute subdivision in order to cause secondary radiations advised. 
The best method of all, if practicable, would be to fill the air cavities with fluids, after 
preliminary tracheotomy. The main advantages of deep therapy are the ease with which wide 
areas can be radiated and the flexibility of the method. By varying the voltage and the 
filters with the depth from the surface, one can get diffusion of the rays, because the 
softer the ray the greater its absorption. This method is extremely safe, even for out-patients. 
Surgery when possible is always advisable. Diathermy is best, followed within three days by 
radiation. In doubtful cases partial radiation immediately before operation is advisable, 
to be completed within ten days after operation. Formation of antibodies is considered to 
be a vital factor. These are formed as the result of the absorption of the destroyed cells. 
In all malignant conditions the same dosage is now administered. After-treatment of 
hospital cases is most important. Artificial sunlight is advised, also sending the patient 
to an institution or convalescent home. 


Deep therapy is simply the application of rays of extreme hardness from varying 
angles, so disposed that the central beam of each radiation is directed on the 
particular area to be treated. The rays are generated by means of a high electro- 
motive force—approximately 220,000 volts—which propels a cathode stream of 
electrons at a velocity of over 60,000 miles per second against the target of a special 
high vacuum tube. Rays of extreme hardness are generated, but of varying length, 
and in order to obtain a uniform ray, filters of copper or zinc, combined with 
aluminium, are placed between the source of the rays and the particular area to be 
treated. 

According to their nature and composition, the rays destroy, or partially destroy, 
or injure the cells. The destruction is primarily, in all probability, a nuclear one, 
due to the fact that the inorganic elements are mostly centred in the nucleus and 
the secondary rays emitted from these particles destroy the nucleus and therefore 
the whole cell. 

In many cases there are two definite reactions, a primary and a secondary. 
The primary varies with the nature of the disease and comes on within a few hours. 
It is especially noticed in rapidly growing conditions, such as lympho-sarcoma and 
Hodgkin’s disease. The rayed glands swell up like mushrooms and rapidly diminish. 
There is, in addition, a systemic disturbance due to the absorption of the destroyed 
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cells by the blood and to the upsetting of the body-equilibrium caused by the intense 
bombardment to which it has been subjected. The signs are slight fever; malaise, 
nausea and, occasionally, vomiting. 

In diseases with more resistant cells the primary reaction may be negligible, but 
at the end of the third week a secondary reaction may make itself manifest. The 
symptoms are similar to the primary, namely, slight fever, increase of pain, 
aggravation of symptoms, etc. This reaction is attributed to the death of the severely 
damaged cells and the absorption of the toxins by the system. 

In many cases some cells escape serious injury and after a quiescent period of 
six weeks or longer begin to grow again, so that a second series of radiations is 
usually advisable. 

Deep therapy originated in a “ frauenklinik’’ and unfortunately it has not been 
sufficiently recognized that there is a great difference between treating a uterus or 
cervix and treating the larynx. The uterus is like an island, completely surrounded 
by fluids and situated in the centre. The rays, although of extreme hardness, are 
in their passage through the body partly absorbed, partly deflected and diffused 
so that instead of the original 100 per cent. which strike the surface of the body, 
actually only 20 to 25 per cent. reach the uterus. The rest exert their influence on 
the subcutaneous tissues and the pelvis as a whole. This is an extremely important 
point as it is the wide action of the rays that we particularly wish to obtain, in order 
to inhibit or destroy all avenues of extension of the disease. Similarly, from the 
standpoint of the actual site of the disease, it is those rays which actually penetrate 
through, and, meeting the still further resistance of body fluids, are reflected straight 
back into the path of their original course which are believed, above all others, to be 
most destructive. 

Should the same principles be acted upon in any form of radiation to the larynx 
for instance, overdosage is extremely likely to occur and undoubtedly frequently does 
occur. Its chief symptoms are rapid breaking down of the tissues—which at first 
healed too quickly—a profuse sanious watery discharge, hemorrhages and death. 
The reason for this is not hard to understand because a growth of the larynx is not 
an island but simply the crater of a smouldering volcano. The base is buried in 
fluids but the surface is only covered with air. Diffusion in the sense of a uterus 
radiation is impossible and thus one of our mainstays is more or less impotent. 

If we take a cross-section of the neck at the level of the arytenoid cartilages, we 
find that in general the relations of the right cartilage to the surface of the neck are 
as follows :— 

Distance from right side, 3 cm.; from left side, 4 cm.; from front, 2:5 em. ; 
from back, 9 cm. 

Rays directed from the right meet only air when the cartilage has been penetrated. 
This practically applies also to the rays directed from the front and back and it is 
only the rays directed from the left side that encountered the resistance from the 
body fiuids causing the reflecting and diffusion, which as stated before, are the two 
main essentials for success. 

Can anything be done towards overcoming these serious defects? Increasing 
the density of the body fluids by the administration of glucose is valuable. Anything 
which would increase the secondary radiations would be of great value. This 
unfortunately is difficult, because the substances so introduced should have an 
atomic weight of not Jess than 30 and preferably double this or higher. The 
substances so introduced must be in an extremely minute form in order to obtain 
the diffusion so necessary. Iodine is now being thoroughly tried. Its drawback is 
its tendency to irritate the skin and its rapid diffusion. Colloidal injections of 
selenium, copper, etc., have been tried with few encouraging results, principally 
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owing to the small amount which is likely to reach the part desired. At present 
ionization is also working or being tried; theoretically it is sound, but it is too soon 
to say whether it will help or not. 

The other way is to make the fields of application of the widest possible surface 
area every time, and to vary the hardness of the rays themselves. This, to my 
mind, is one of the main advantages of deep therapy. In the case, e.g., of a 
growth in the neighbourhood of the right arytenoid cartilage, we can use :— 


Field directed from front voltage 180,000 filter aluminium 5 mm. 


9 right ” 1 ’ ” ” 7 ” 
a left 9 200,000 ,, ” 9 
a back », 220,000 ,, ” 15 ,, 


In this way we can obtain the maximum effect and the maximum diffusion at the 
varying depths, because the softer the ray the more thoroughly it is absorbed. 
While the results are not so spectacular by this method they are safer and surer. 
Since adopting it we have been able to treat patients in throat cases simply as out- 
patients with impunity, whereas formerly we were obliged to insist on their being in- 
patients for fear of oedema. The danger of damaging healthy tissue and causing 
“local minor resistance,” in other words, serious weakening of the vitality in the 
neighbourhood of the diseased part is also greatly lessened, and three, or even four, 
series of radiations may be given with impunity at intervals of from eight to ten 
weeks. 

Covering the surface with a thick layer of wax, or imbedding the neck in such 
cereals as rice, or using thin rubber bags filled with fluid, are all methods which 
have been extensively used, in order to increase the distance of the diseased part 
from the surface, and thus obtain a better depth dose, but to my mind they are not 
so good as the method outlined above, because the diffusion and dispersion of the 
rays takes place mostly in the superimposed medium. If we could only fill the 
mouth, or the pharynx, or the larynx, with wax or fluids, then indeed we could hope 
for better results, because we would be getting the direct effect of the rays 
which strike back, as well as better diffusion. With a preliminary tracheotomy 
surgeons should be able to formulate some such method. 

The relation of surgery to radiation should be a close one. Surgery when 
possible is always advisable, and I would recommend diathermy, combined with 
radiation, in preference to the knife. Radiations, when advised, should be given as 
soon as possible after diathermy, i.e., within two to three days, before sloughing 
has commenced. When the knife is used and there is any doubt as to the possibility 
of complete removal, half the series of radiations might well be given immediately 
before the operation and the other half within ten days afterwards. If this is not 
practicable then the series should be commenced by the end of the first week. 
If inoperable cases are not too far advanced, there is always the possibility of 
making them operable. These cases should be seen by the surgeon in six weeks’ 
time. 

There is undoubtedly a general effect, as well as local ones, from radiations. As 
a result of the destruction of the cells, toxins are absorbed into the blood, which set 
up the primary and secondary reactions already mentioned, but, in addition, 
protective antibodies appear to be formed, which remain active for long periods, and 
which tend to inhibit the activity and recurrence of the disease. My own 
impression is that the whole question of recovery or otherwise depends upon the 
powers of the patient to develop these antibodies. The most striking cases in 
support of this are the leukemias, in which there is an immediate cell destruction 
of as many as 300,000 leucocytes per c.mm. of blood, between the beginning and end 
of a forty-minute radiation. This is followed by a primary reaction, a secondary 
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reaction and a gradual return to health. After a varying period of from six to 
twelve months the symptoms recur and a further radiation is necessary. One can 
only suppose that this long interval of normal health is due to antibodies circulating 
in the blood. Similarly, in cases of malignant disease which have done well, there 
are certain dangerous periods, so that I feel increasingly inclined to advise a 
prophylactic radiation from eighteen months to two years. 

This raises the question of dosage, and is the most difficult problem one has to 
decide, i.e., how much to give at the first radiation, when to give the second and 
how much. The necessity or otherwise of a third series can only be decided with 
reference to each individual patient. Any rule of thumb must inevitably end in 
disaster. Personally, I now make no distinction between malignant conditions, but, 
as far as possible, depending upon the condition of the patient, give the same dosage. 
One endeavours to give the growth the same amount of rays as will cause a slight 
skin reaction within three days. This means that when the growth is radiated 
from four sides one would give 40 per cent. from the most favourable side, 30 
per cent. from the opposite side and 25 per cent. from each of the other two. This 
makes a total of 180 per cent., which is necessary, owing to leakage and depreciation 
of the cumulative effect when the series is spread over four or five days. 

What is to be done with the average hospital patient after operation and 
radiation ? This question constitutes, to my mind, the weakest link in the chain. 
These patients are usually unable to work, and their total income for themselves 
and their family is often merely a few shillings a week. They have to live in bad 
surroundings, with poor food and insufficient warmth. Everything is against their 
developing the resisting powers so essential to their recovery. It might be possible 
in this indifferent climate for the surgeon to arrange for courses of artificial sunlight. 
Owing to lack of beds patients cannot have further hospital treatment, and the 
advisability of sending them to an institution or convalescent home should always 
be considered. 


Dr. N. S. Frnzi. 


METHODS. 
(1) Radium. 


(a) Applied from Outside—Radium used to be applied in the form of plaques 
placed directly on the skin, with the intervention only of a metallic filter and 
some paper or lint, but this was not very successful. Regaud, of Paris, next intro- 
duced the method of applying it over a special mixture of waxes and sawdust, which 
could be moulded to the skin, and, by using smaller quantities for a longer time, 
obtained better results. At first he used a distance of 1-5 cm., but he has gradually 
increased it, so that he now uses 6 or 8 cm. The disadvantage of the increase of 
distance is that either the amount of radium or the time of application has to be 
very greatly increased, so that either enormous quantities of radium are used, or 
only very few patients treated. Another disadvantage is the weight of the 
apparatus and its cumbersomeness, although the two layers of wax are separated by 
an air-space. The advantages claimed are that the reactions are less severe, and the 
results better than with the short distance. Instead of a wax apparatus a celluloid 
splint may be made. I have only seldom been able to command the amount of 
radium necessary for such treatment, and in the cases I have used it the doses 
have apparently been too small, chiefly owing to the limited tolerance of the patient. 
Mr. Stanford Cade has treated a number of cases using thicknesses of 1:5 cm. to 
3 cm. of wax, and has obtained some very striking initial results. 
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(b) Buried in the Tisswes.—At first tubes containing large quantities of radium 
were buried more or less in the centre of a tumour mass. As the edge of the growth 
is all that really matters, and this must receive a sufficient dose, it is obvious that 
satisfactory conditions seldom obtained in the neck and throat. Nevertheless we 
obtained in the past a number of successful cases, such as the inoperable lip carcin- 
oma, which I now show you on the screen. This patient, aged 62 when he was 
treated in 1915, is still alive and free from growth. 97 mgm. of Ra element were 
applied to the ulcer through a filter of 1 mm. of platinum for twenty-three hours, 
and 23 mgm. were applied over lint under the chin for the same time. A similar 
application was given nine weeks later for fourteen hours. He lives a long way off 
and could not be brought up to-day. Next, needles or tubes containing smaller 
quantities of radium were used and distributed in or around the tumour with 
greater success. Joly and Stevenson, of Dublin, used needles with a thin steel coat- 
ing. The use of really small quantities (1 millicurie in each focus) was started in 
America by Janeway with the burying of emanation in glass tubes, which were 
abandoned in the tissues. These were successful to a point, but caused much pain 
and sloughing. To avoid this Regaud used these “seeds” in platinum cases, at 
first 0-3 mm., then 0:4 mm., and finally 0-5 mm. thick. He also increased the 
length of the foci further to distribute the radiation, so that they were like Steven- 
son’s needles and longer. This technique was still further elaborated in Brussels 
under Bayet, and in this country by several workers at St. Bartholomew’s Hospital. 

By needles we seek to get a homogeneous barrage in or, better, around the growth 
with comparatively little local destruction of tissue around the needle. With the 
~ seeds’ coated with 0-3 mm. platinum, and containing 3 millicuries of radon, we 
get an area of necrosis around each seed that is left for nine days; nevertheless, 
the comparative absence of trauma renders them more suitable for a number of 
cases. They can also be much more easily introduced into difficult. situations, and, 
if emanation is used, the value of the platinum containers is small enough for them 
to be lost in the tissues, so that threads for their removal need not incommode the 
patient. At St. Bartholomew’s Hospital this morning Mr. Harmer showed to some 
of you a number of cases treated by these methods, and I think those present will 
agree that the results are very encouraging. The growth on the mucous surface will 
almost always disappear after radium needling, but the treatment of the gland areas 
is not so easy. Whether “seeds” ora “radium collar” will prove more effective 
for these remains to be seen. Regaud uses the latter, and he has published statistics 
of epithelioma of the tongue extending back a number of years, which show better 
results than any surgical statistics of this condition over a similar time. 

(2) X-rays. 

(3) Applied Directly to the Surface over the Growth.—This was the method 
originally used, but it was impossible to get a sufficient dose to refractory 
tumours without considerable damage to the skin of the neck. By increasing the 
distance of the tube, which also greatly increased the length of exposure, and by 
increasing the thickness of the filter, or using a heavier metal for this, which still 
further increased the length of the treatment, it was found possible to get a 
larger proportion of rays to the deeper structures. Supplementary cross-fire doses 
still further increased this. Eventually the success obtained with these cases was 
considerably greater than before. 

(b) Glancing Method.—It was also found possible to get good results by a 
glancing method (explanatory slide shown). 

(c) Six-field Method.—Another method (illustrated) for evenly irradiating the 
whole neck is a development from Holfelder’s three-field method. To irradiate a 
growth on one side the angles are altered towards those of the glancing method. 
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DOSAGE. 


A great discussion has arisen as to whether small doses should be used for a long 
time or large doses for a short time. With radium the subdivision of foci caused the 
former method to be used, but the improved results may have been due to the 
increased homogeneity of the radiation. One thing is certain: that multiplying the 
amount of radiation by the time does not tell one the dose, unless one of these 
factors is stated separately. Thus 1,000 millicuries for four hours will be a very 
much larger dose than 4 millicuries for 1,000 hours, although the product of either 
is 4,000 millicurie-hours. For a given amount of millicurie hours, the shorter the 
time the heavier the dose, and the same applies to X-rays. The increased homo- 
geneity caused by the subdivision and elongation of foci is probably responsible for 
the improved results with radium. 

With X-rays, by subdividing the dose the method is made of much less severity 
to the patient, the general effects being much diminished or absent and this probably 
helps the patient better to combat the disease. 

I am inclined to think that cases which have been treated in part by buried 
radium do better than those which have not. I have gone into this question in 
detail! elsewhere. Briefly, I believe it is because a true lethal dose is administered 
to sections of the tumour and that this weakens the resistance of the rest. A true 
lethal dose must not be administered to the whole tumour on account. of its 
damaging effect on the surrounding tissues. The causation of necrosis around the 
radium focus may, however, lead to sepsis, and it is our experience that septic 
growths do not react so favourably as aseptic ones. Therefore the dose around the 
radium focus must not be excessive. It is my experience that it is necessary to give 
full doses of either radium or X-rays to do real good. It has become the custom of 
recent years to decry second treatments on the ground that the tumour is always 
more resistant to a second treatment. It is true that, if a first treatment has not 
met with a good response, a second treatment should not be attempted; but second 
and even subsequent treatments may be advisable in some cases, which have 
responded well to the first, in order to remove remnants that remain, provided the 
first treatment has not been severe enough to preclude this. Subsequent treatments 
may be advisable in some cases for palliation and we have one case of a resistant 
growth in the neck which has been treated by four separate intensive doses of 
X-rays and on each occasion the pain has completely disappeared. Further, in 
growths of the region under consideration, it is quite the usual thing to treat the 
local growth first and then the glands in the neck some weeks later. 


CHOICE OF METHOD. 


To some extent this depends on the type of growth. There is no doubt that some 
types of sarcoma yield much more readily to treatment than do epithelioma or car- 
cinoma in similar situations. Lymphosarcoma is exceptionally sensitive and if it can 
be treated before general metastases have occurred, the prognosis is very favourable. 
This growth seems to respond to longer wave-lengths than most others, and, though 
radium results are good, medium wave-length X-rays, if applied effectively, are as 
valuable and one often employs them for preference. Endothelioma, on the other 
hand, usually respond better to radium treatment or to the shorter wave-length 
X-rays. Other sarcomata are rare in this region and the response and treatment 
vary with the type of the growth. 

Epitheliomata are usually much more resistant to X-rays than to radium and, 
if X-rays are used, they must be the shortest wave-length obtainable : probably some 


1 Brit. Journ. Rad., November, 1925. 
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cases need shorter wave-lengths than we can get. It looks as if there might be an 
optimum wave-length for any particular growth to which it responds better than to 
any other. 

Speaking generally, the more rapid the progress of the growth, the more readily 
does it respond to radiation treatment. 

The site of the growth has also an influence on the treatment. If one has, for 
instance, one of those extensive velvety epitheliomata of the palate, tonsil and floor 
of the mouth, it may often be easier to deal with it by X-rays, and if any small 
remnant be left, to remove this subsequently by radium needles or by diathermy. 
Again, it is fairly easy to apply radium needles to the tongue, the tonsil or the larynx, 
but difficult or impossible to do this in the epiglottis, arytewnoids or pharynx. Seeds, 
however, can often be used in these situations. The hypopharynx can be treated by 
a radium tube but the danger of pneumonia is very great and it is difficult to control 
the whole growth. I have treated one patient by X-rays and she now remains well, 
four years after her first treatment. 

As already suggested, the glands usually prove much more resistant than the 
primary growth, and we have often got rid of all signs of the latter, but been unable 
to deal with the former. The epitheliomata vary considerably in their response to 
radiations, according to their site of origin. Thus, a growth on the front of the 
tongue responds much better than one starting at the back of. the tongue, and the 
epithelium of the lip better than either. This is quite apart from the difference 
in type. As to this, it is a general rule that the more keratinization present, the less 
the response to radiations. There are nevertheless some highly keratinized growths 
which respond well to radiations, e.g., skin and lip epithelioma. 


DANGERS OF THE TREATMENT. 


(1) Immediate.—If either X-ray or radium treatment is applied too rapidly to the 
larynx one may get so much swelling that tracheotomy becomes urgently imperative, 
and to avoid this, we have, in all our laryngeal cases treated with radium, performed 
tracheotomy immediately after the radium had been placed in position, taking the 
greatest care not to soil the wound. Very sensitive growths always show great 
cedema around them soon after the treatment, but I have never seen one of these 
cause any serious trouble. For one thing it soon subsides. This cedema occurs 
a few hours after the ray treatment is begun and does not occur in healthy tissues, 
so that if I get cedema in a case being treated prophylactically, I always regard it 
as the strongest presumption that such growth has been left. 

When either radium or X-rays is used, but especially the former, the dose has to 
be so large as to render the growth very liable to septic infections. Although small 
doses of rays benefit septic infections and tend to clear them up, large doses destroy 
the vitality of the tissues so that one’s aseptic precautions have to be as thorough as 
those one uses for a diabetic. If one gets infection of any severity, secondary 
hemorrhage may become a danger. 

The radium needles or tubes must be carefully secured, especially if they contain 
large quantities, as the swallowing or inhalation of such a tube might cause trouble 
to the patient as well as to the insurance company. 

(2) Remote.—Some considerable time after ray treatment, and more likely after 
X-rays than radium, the skin and subcutaneous tissues may undergo a board-like 
hardening, especially if subjected to any form of trauma. In this condition the 
treated area is very liable to infections which produce intractable ulceration, necrosis 
of cartilage, bone, ete. These changes are not common if only one treatment has 
been given, and when they occur it may be two or three years after the original 
treatment. They may be started by a very hot bath or any other form of trauma. 
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RELATION OF RADIATIONS TO SURGERY, INCLUDING DIATHERMY. 
(1) Epitielioma. 


The site of the growth is important. I believe that in a few years laryngectomy 
and even thyrotomy for intrinsic laryngeal epithelioma will be a thing of the past. 
The functional results are, on the whole, much better with radium, and it looks as if 
the cures will be at least as large in proportion as by surgery. I have not tried 
X-rays for these growths. On the other hand, extrinsic laryngeal growths are much 
more resistant to radiation and much less accessible to radium treatment. Growths 
in the back of the tongue or epigloitis are often unfavourable to surgical measures, but 
when these are possible, they should be used in preference to radiations. On the 
front of the tongue, floor of the mouth, palate and tonsil, it used to be our practice 
to treat the local disease with diathermy and the glands by irradiation, either radium 
collar or X-rays. The last two years, however, the local results obtained by radium 
needles have been so good that there is a great increase in the use of radium in 
preference. When dealing with epithelioma of the upper jaw we prefer to destroy 
the growth by diathermy and then either leave a radium pack in sitw or else to treat 
before and afterwards with X-rays. 

Where there is a choice of method, the examination of the microscopical section 
may decide the treatment. The epitheliomata are graded according to the amount 
of keratinization, Grades I and possibly II being treated by radium, and Grades III 
and IV by surgical measures. 


(2) Carcinoma (columnar). 


One’s experience of this growth in the nose is insufficient for generalization. 


(3) Sarcoma. 


(a) Endothelioma.—We have had a number of cases of very different degrees of 
malignancy of this type of growth and, on the whole, the results are good. They are 
considerably better than those of the epitheliomata owing to the readier response of 
the glands to radiations. 

(b) Lymphosarcoma.—The response of this to radiations is dramatic. The only 
trouble is that so often there is general infection and one cannot stress sufficiently 
the necessity of immediate action and not too much preliminary investigation. A 
section for diagnosis should be taken immediately after the treatment is commenced 
and the area of treatment should be extensive. Many of these cases lose their 
lives owing to time wasted in discussions on the diagnosis. It is much better to 
cure the patient and then have doubt thrown on the diagnosis, than to let the 
patient get beyond cure while the diagnosis is being proved. I consider that a 
preliminary X-ray treatment renders the removal of a fragment of the growth 
absolutely safe and can guarantee that if thorough radiation treatment follows, no 
fungation will result. On the other hand, in this type of growth, more than any 
other, does the taking of a section without preliminary irradiation result, I believe, 
in a general insemination. 

(c) Spindle-cell and other Forms.—These vary a good deal, the mixed-cell 
sarcoma being very resistant while spindle-cell sarcoma usually responds well. For 
some types of sarcoma one must wait a long time to get a good result, sometimes 
three months or more, and this probably accounts for some of the queer tales one 
hears of sarcomata treated with radium or X-rays and given up which have subse- 
quently responded to either minute doses of rays or to some other agent. For 
mixed-celled sarcoma one will therefore prefer diathermy or surgery particularly if 
the growth is only advancing slowly. 
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PATHOLOGICAL FINDINGS, 


I have already indicated how the removal of a piece of tissue for section may be 
rendered safe. But what if the section shows no definite evidence of malignant 
disease, but only inflammatory changes? The condition of a patient with clinically 
typical malignant disease and a negative pathological report is indeed parlous, for 
most surgeons will refuse to treat it as malignant until subsequent sections prove 
positive and then the condition may be too advanced to cure. I have had as many 
as four sections taken from a patient before the report was positive. Surely in such 
a case it is better to trust the clinical evidence where this is definite and to attempt 
to cure the patient with radiations, even though the surgeon who was previously 
certain of his diagnosis then turns round and says:— It can never have been 
malignant because it got well with ray treatment.” Of course this does not apply 
when a definite alternative pathological diagnosis is established. 


RESULTS. 


Statistics show that in the majority of inoperable growths in favourable situations, 
good methods of ray treatment will give disappearance lasting five years in from 10 
to 20 per cent. of cases. Even taking the more favourable figures this means that 
one has to see four failures for each success, and owing to the law of averages any 
one man may have to see ten cases or more before he sees his first success. But 
what other treatment have we Tor these cases? Lead has so far not given such 
good results in most people’s hands, and no other treatment has been shown to do 
more than palliate. 

As soon as operable cases are treated the results improve tremendously, and in 
the only long series published—Regaud’s cases of epithelioma of the tongue—the 
five-year results are better than any published surgical statistics for this disease. 

I do not believe that rays alone will be the ultimate treatment for malignant 
disease. They may be used in combination with some other treatment or something 
quite different may be found. Until that day I believe that the surgeon and the 
radiologist should consult in every case of malignant disease as to what treatment 
offers the best prospects even if the case is operable. Team-work is essential. One 
requires not only good surgeons and radiologists but also good specialists in the 
various regions, good pathologists and physicists. Then only will the best results 


be obtained. 


Mr. STANFORD CADE 


said that the treatment of malignant disease of the oral cavity by radium was a two- 
fold treatment; that of the primary growth in the mouth, and that of the secondary 
deposits in the neck. These were carried out by two distinct methods. 

The prognosis and outlook in those cases varied with three distinct data: (1) The 
anatomical situation of the growth; (2) the gross macroscopical type of tumour; 
(3) the condition, not of the karyokinetic index of the cells of the tumour, but of the 
stroma surrounding the tumour. 

With regard to the anatomical situation, lesions of the roof and back of the mouth 
responded to the irradiation better than did those of the floor of the mouth, and 
tumours of the palate could, in nearly every case, be made to disappear by radium, 
also tumours on the pillars of the fauces. 

In the tongue, the most favourable situation for a tumour as regarded treatment 
was the antero-lateral aspect, the least favourable the antero-inferior involving the 


floor of the mouth. He did not agree with Regaud who stated that the most 
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unfavourable growths of the tongue were the posterior ones. By an efficient approach, 
posterior carcinoma might be made amenable to irradiation. 

The papillomatous variety which, surgically, was the most malignant type of 
growth, responded very well to radium treatment; less protection was required and 
the necessary dose was small. The next favourable group was the ulcerative growth, 
while the worst was the nodular type with a good deal of induration. 

With regard to the condition of the stroma, if one was dealing with a tumour 
embedded in an area of cedema, the results were very bad. It did not matter if the 
tumour was large and rapidly-growing ; if the surrounding stroma was healthy and 
there was no cedema, the results would be good. That made one think there was 
more than a locai reaction obtained by applying radium. The karyokinetic index 
was of no importance. 
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Fic. 1.—Method of introduction of radium needles. The silk suture is threaded through 
the radium needle. The needle is introduced into healthy tissue around the growth. The 
silk is then threaded through an ordinary needle and stitched so as to keep the radium in 
position. 


From the point of view of technique, it was very important to have the mouth 
very clean, which meant the sacrifice of nearly all the teeth in most cases. His 
custom was to treat the primary lesion first, and then the glands ; but in the case of 
the pharynx it might be advisable to reverse the procedure. 

This was not the occasion to discuss screening and dosage, but he would show a 
few slides illustrating the results. He had been using small doses of radium, well 
screened with 4 mm. of platinum, for each 0-6 mgm. of radium element used by 
means of needles inserted into healthy tissue, not into the growth (fig. 1). To prevent 
necrosis of the bony arches surrounding the mouth, one had either to do a periosteal 
resection of the ramus of the lower jaw, or put in a lining of lead in the mouth. This 
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Fic. 2.—Carcinoma of papillomatous type involving floor of mouth, before treatment. 

















Fic. 3.—Same case as fig. 2—one month after treatment. The total dose given was 
1,080 mg. hours (ten needles each containing 0-6 mg. of radium, 0-5 mm. of platinnm—in 
position for seven days). 








660 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





24. Cade: Deep X-ray and Radium Therapy 


could be done if the teeth were extracted and two plates of vuleanite made, containing 
a layer of lead 1 mm. thick. In that way necrosis of the jaw was abolished. 

With regard to the neck, he thought a period of three or four weeks should elapse 
before another dose was given if all was well; otherwise three or four months should 
elapse between the treatment of the growth and the treatment of the neck. The 
method of treating the neck was by means of radium applied at a distance of 3 cm. 
to 14 em. from the skin on Columbia paste collars. 

The first drawing showed the method of applying radium by needles surrounding 
the growth; none were put actually into the growth. The needles were maintained 

















Fic. 4.—Carcinoma of soft palate, before treatment. 


in position by sutures, and another suture led outside the mouth, in this way 
avoiding the possible loss of needles (fig 1). 

The next drawing showed the nodular variety of growth. It disappeared after 
radium treatment, and the man was alive and well three years afterwards. 

The next showed (a) the appearance of the tongue before treatment ; (b) ten days 
after irradiation being covered with fibrin; (c) the tongue restored to a normal 
condition three months after treatment. There was no scarring, and it was quite 
supple. Both the foregoing patients had involvement of glands, the cancerous 
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involvement having been proved under the microscope. Those patients were alive 
three years and three and a half years afterwards. 

The next drawing showed the ulcerative type, one month, and another drawing 
four months after radium was commenced. This man died of secondary deposits in 
the neck, but on the opposite side to that of the growth. 

A drawing of the papilliferous growth was next shown, with malignant glands of 
the neck. The patient was now alive and well. 
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FG. 5.—Same case as fig. 4—five weeks after treatment. Total dose 734-4 mg. hours— 
in ten days. 


The next showed a very extensive malignant disease of the side of the tongue 
(histologically proved). The man had a syphilitic glossitis, with a large ulcer, and 
leucoplakia. Later photographs (shown) indicated the disappearance of the condition, 
and the mobility of the tongue was restored to normal. 

The next showed an instance of over-enthusiasm in radium treatment. This 
man had diabetes and valvular disease of the heart, also a large epithelioma of the 
inferior surface of the tongue involving the floor of the mouth. He was subjected 
to a much larger dose of radium than it was the speaker’s practice to give, and 
necrosis ensued. The growth disappeared, but not as it should have done, by 
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shrinking, but it sloughed out, and the slough took nine months to separate, and an 
enormous cedema of the tongue was left, due to an overdose and bad screenage. 

The next drawing showed a recent case of epithelioma of the tongue, with a huge 
mass of glands in the submental region (fig. 2). The tongue condition had completely 
disappeared after radium treatment; the neck was subsequently treated with a 
collar, and the patient was clinically well (fig. 3). 

The next showed an epithelioma of the pillar of the fauces, and the next the same 
case after treatment by radium. 

The next showed an extensive carcinoma of the soft palate in a man aged 73. 
He had malignant glands on both sides of the neck (fig. 4). The speaker did an 
extensive bilateral dissection of the glands, following Crile’s technique, and treated 
the primary growth with radium. The next drawing showed the mouth at the 
end of the treatment (fig. 5). The palate was normal. 

There was some justification for giving radium the benefit of the doubt, 
especially if the results obtained by its use were compared with those of surgery. The 
least that could be said of radium treatment was that there was less mutilation, the 
speech was not so much impaired, and life was prolonged for two or three years 
with comfort. It remained to b2 seen whether the ultimate results of the treatment 
were as good as those of surgery. - 


Sir WILLIAM MILLIGAN 


said he thought that radium was at last coming into its own. It had struggled for 
many years in the region of inoperable surgery, before obtaining adequate recognition, 
while the opposition which met an attempt to treat by radium a case considered 
surgically operable was well known. Ten years ago he had asserted at the 
Manchester Radium Institute that radium would never have a fair chance until 
someone had the courage to use it in a case recognized as surgically operable. At 
St. Bartholomew's Hospital, that morning, there had been a demonstration on the 
subject which he regarded as epoch-making ; and those who had seen the cases 
produced by Mr. Douglas Harmer, Mr. William Rose and Dr. Finzi must have been 
greatly impressed by them; he certainly had never seen anything comparable except 
a few cases at a clinic in Brussels. He had himself been intimately associated with 
radium treatment for many years, and he had gone through all the various phases— 
applicators, needles, spicules, seeds, and so on. 

He agreed that if it was intended to use “seeds” in the treatment of new growths, 
it was infinitely better to use them screened than unscreened. Their experience at 
Manchester had been that if unscreened glass spicules were employed they caused 
much pain, and sepsis was very liable to occur, but if they were screened through 
0:3 mm. of platinum those untoward results were avoided. 

What was the attitude of the general surgeon to the surgical treatment of the 
tongue to-day? The pendulum was now strikingly swinging in the direction of non- 
surgical interference in malignant disease of the tongue, i.e., treating it by the 
insertion of radium needles. The results were very remarkable indeed. Several of 
the surgeons at the Manchester Royal Infirmary had now practically ceased to 
operate on the tongue by the knife; the cases were sent to the Radium Institute. 

Many points of technique arose. One was as to whether the glands should be 
removed before giving radium treatment, or whether radium treatment should be 
given first. 

He asked the openers of the discussion whether, when radium was introduced, 
the radio-activity stimulated the growth of glands? If so, that seemed to be an 
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argument to remove the glands before attacking the growth. At the Radium Institute 
in Manchester it was the custom to treat the primary growth first, and to remove 
glands afterwards. Where possible, a block resection was performed. If cancer was 
to be successfully treated, whether surgically or non-surgically, it was essential that 
the glandular area should be removed. Laryngologists were, perhaps, rather liable 
to miss that point; they were apt to deal with the local lesion in the mouth or 
larynx, and to omit the lymphatic tributaries of the area outside the growth. If this 
was neglected, he thought there was a much greater liability to recurrence. 

The position to-day with regard to radium treatment was extremely encouraging. 
Unfortunately at the moment, the dosage for any particular growth could not be set 
down accurately, but the solving of this problem was only a matter of time. It was 
now realized that the actual histological character of the growth ought to have a 
considerable influence on the treatment. Generally speaking, the more closely a 
tissue approximated to the embryonic form, the better were the results of radium 
irradiation likely to be. The more definitely “formed” and fibrous the tissue, the 
more likely was it to respond to surgery rather than to the emanation. 

Dosage was a difficult matter in any branch of medicine, and infinitely more so 
in the case of a radio-active body. But the progress which had been made, both 
abroad and in this country, was a promising augury for the future. 

He believed that to be successful in the treatment of malignant disease, one 
must not rely entirely on one’s own resources. This was essentially a matter for 
team-work by the surgeon, the radiologist, and the pathologist. If work could be 
done on co-operative lines, wiih a higher scientific appreciation of the capabilities of 
radio-active bodies, statistics would show a steady improvement. With improved 
methods of technique, better screening, care in burying tubes, and the prevention of 
sepsis, results were improving day by day. 

He had seen cases treated while the mouth was septic; and such a condition was 
practically certain to ruin results. As Mr. Colledge had pointed out in his recent 
Semon Lecture, it was necessary to have all suspicious teeth removed hefore a 
laryngectomy was performed, and it was equally important, even if the growth in the 
mouth was only small, that sepsis in the mouth should be eliminated before radium 
treatment was begun. 

He did not agree with Mr. Cade about the tongue; he (Sir William) considered 
that growths at the back of the tongue were less favourable than those further 
forward. 

On the whole, the prospects with regard to the treatment of malignant disease 
were improving. It had, at least, been realized that the earlier the disease was 
attacked, and the earlier the glandular field was dealt with, the better; and with the 
aid of radium, lesions in various parts of the body could be dealt with successfully 
and without destroying the function of the part. 


Dr. WinuiAM HILL 


said it was eighteen years since he had shown his first case of carcinoma of the 
cesophagus treated by radium with the co-operation of Dr. Finzi, who alone at that 
time had sufficient radium to deal with the condition. The case had been sent to him 
by Sir Henry Butlin. The result was not brilliant, but for a time the patient was 
comfortable, though there had been great dysphagia. The condition causing the 
dysphagia had been cured, but the patient had died and secondary growths were 
found in the mediastinum. At that time one did not think of embedding radium into 
the growth. As large a dose as could possibly be given without causing perforation 
vas used, a tube containing 100 mgm. of the salt being left in for any time up to 
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thirty hours. To-day, to apply smaller quantities over a longer time was the rule, 
and seemed to give more success. 

He had been induced to try seeds in connexion with radium, and he used them in 
growths of the pharnyx which had been termed inoperable. “ Tnoperable” was a bad 
term, as some palliative operation could always be performed, though a growth might 
be surgically ineradicable. He had tried these seeds in the case of a large fungating 
mass which involved one tonsil and the faucial pillar, as well as the base of the 
tongue, the epiglottis and the vestibule of the larynx. The patient had a tracheotomy 
tube inserted. The growth in that case was enormously reduced in a short time, 
though there was some sloughing. The glass seeds caused no pain. Later, the 
tracheotomy tube could be discarded. 

He had also used glass-enclosed seeds in a rather bad growth of the tonsil and the 
surrounding area, but these caused intense pain. Later, he found that in America 
the tendency was to drop the use of glass-enclosed seeds, and he was glad to hear 
that that method had become obsolete. 

With regard to the use of X-rays in epithelioma of the vocal cord, a case hai 
been sent to him eighteen months ago in which he had found typical epithelioma 
of the middle third of the cord. It had seemed to him a good case for laryngo- 
fissure. He was wishing that he had been given a free hand to operate, but the case 
was only sent for his opinion, which was that it should be dealt with by surgery, and 
that considerations of radium or X-rays could be disregarded. But Mr. William Rose 
had advised a window operation and the insertion of radium needles into the growth 
or outside it, with a platinum protection. He (the speaker) had been so much 
impressed by the results that he could not oppose radium treatment, especially as, if 
that treatment had not succeeded, the growth would not have made much headway, 
and the surgical operation could still have been performed. He had seen the patient 
some months afterwards, and he would not have thought the condition could possibly 
have been malignant if he had not been acquainted with the history ; the man spoke 
in his normal voice. If he (Dr. Hill) had a limited epithelioma of his vocal cord, he 
would choose to have radium applied, certainly in the first instance. If the growth 
should have extended to the arytenoid region, he would consult Mr. Rose before 
deciding that anything short of excision of the larynx would suffice. Radium was 
giving splendid results in the class of case in which it had been taught that operation 
was absolutely necessary. 


Mr. H. S. BARWELL (President) 


said he had been astounded at the results which had been achieved, and which had 
been obtained by attention to detail and by gradual improvement in technique. This 
advance was due to the painstaking, continuous work of radiologists, to whom a debt 
of gratitude was due. At the demonstration which had been held that morning at 
St. Bartholomew’s Hospital, Mr. Douglas Harmer had said to him with regard to 
the question of surgical operation versus radiotherapy, that if he saw a case of 
malignant disease of the larynx which was too far advanced for laryngo fissure but 
was suitable for laryngectomy, radiotherapy should be tried first. If however, the 
case seemed suitable for laryngo-fissure, he was somewhat doubtful as to the course 
he should take. That, the President thought, also expressed what, doubtless, many 
Members felt on the matter. 


Dr. Watt, 


in reply, said he thought the only question requiring an answer was that as to the 
advisability of removing glands, or a piece from the tumour, for diagnosis. He 
was in favour of this, because so many doubted the nature of the growth if 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 665 


Section of Laryngology 29 


pathological confirmation were not produced. He had never seen harm ensue from 
excision of a gland, and if it were done quickly, and the report supplied as soon as 
possible, there was nothing against the procedure. 

When the glands were the size of an almond he treated the growth and the 
glands at the same time, but if they were larger it was better to treat the growth 
first and the glands afterwards. 


Dr. FInz1, 


in reply, said Mr. Cade was right in his remarks about the stroma round the growth. 
A great factor in getting rid of the growth was the action on the stroma immediately 
surrounding it. It was difficult to say whether the growth of glands was stimulated 
by inserting radium into the intra-oral growth. There were cases of cancer of the 
tongue in which the swelling of the cervical glands disappeared after treatment of 
the tongue, and then one assumed that the enlarged glands had been merely septic. 
There were, however, cases in which the glands had continued to enlarge after 
the application of radium to the primary growth. Whether so much enlargement 
would have occurred had no radium been applied it was difficult to say. Though a 
small dose of irradiation could previously be given to the glands, the primary growth 
must be attacked first, and the glands dealt: with as soon as possible afterwards. 

With regard to removing a portion for microscopical examination, this should be 
preceded by some treatment to prevent insemination. He did not think there was 
much danger from removal of a piece in the slowly-growing types, but in the rapidly- 
growing types the danger of insemination was real: he referred to such conditions 
as lympho-sarcoma. 


ILLUSTRATIVE CASES. 


Diathermy Removal of the Entire Soft Palate and one Tonsil 
for Endothelioma. 


By Dan McKenzie, M.D. 


PATIENT, male, aged 57. The neoplasm had already been removed once when the 
patient came under the care of the exhibiter, and a recurrent growth about the size 
of a pigeon’s egg occupied the soft palate and had led to one or two small satellites in 
the right faucial pillar. 

The cervical operation—removal of glands, and ligature of carotid—and the 
operation on the pharynx were performed at the same séance, on August 1, 1927. 


Carcinoma of the Ethmoid treated by Operation and Radium. 
By Harotp KiscyH, F.R.C.S. 


W. L., A STONEMASON, aged 59, came to hospital on September 19, 1925. 
He gave a history of repeated attacks of epistaxis during the last ten months, frontal 
headaches and purulent discharge from the left nostril. The left nostril had become 
obstructed, the vision of the left eye was affected, and he had lost weight. On exami- 
nation the left side of the nose was found filled with a red, friable, polypoid mass. 
A portion of this was removed, and the pathologist reported that it was histologically 
a carcinoma. On October 27, 1925, lateral rhinotomy was performred, and the 
growth was found to fill the antrum and ethmoidal region, and to extend into the 
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sphenoidal sinus and the infundibulum of the frontal sinus. It was removed as 
completely as possible. On November 14, 1925, 50 mgm. of radium were placed 
in the ethmoidal region, and 100 mgm. in the antrum, and were left for twenty- 
four hours. Platinum and rubber filters were used. 

As a result of the early application of the radium the skin incision broke down, 
leaving a fistula, which gradually increased in size, so that the whole interior of the 
nose can be directly inspected. No local recurrence has taken place, but on 
June 8, 1927, a mass of glands was found in the right supraclavicular fossa. These 
were submitted to intensive X-rays and have disappeared. 


Microscopical Sections of Epithelioma of the Vestibule of the 
Nose, Before and Six Months After Treatment with Radium. 
(Case shown May 4, 1923.) ' 


By Sir JAMEs DunpAs-Grant, K.B.E., M.D. 


A PALE, warty growth in the vestibule of the nose was removed for microscopical 
examination and reported to be epithelioma, as shown in the first microscopical 
section. After six months’ treatment a portion of the same growth was removed and 
the second microscopical section shows the changes in the tissue produced by the 
radium. The cells of the superficial epithelium are vacuolated and necrotic, and 
there is a well-marked invasion of polymorphonuclear leucocytes, together with small 
areas of hemorrhage. The corium shows in addition to polymorph cells, granulation 
tissue cells and fibroblasts. A very noticeable feature is the thickening and hyaline 
degeneration of the walls of the arteries. 


Microscopical Sections and Drawings from a Case of 
Lympho-Sarcoma of the Pharynx and Naso-Pharynx. 
(Case shown March 6 and May 1, 1925.) ° 


By Sir JAMES Dunpas-GRAnt, K.B.E., M.D. 


A HARD, vascular, non-ulcerated growth in the soft palate and in the naso-pharynx, 
producing complete nasal obstruction, was treated by the introduction of two radium 
needles through the left nasal fossa into the growth; they were kept in position for 
twenty-four hours (March 11, 1925). Breathing through the nose became possible 
almost at once and at the end of the week it was quite easy. On April 1, three 
radium needles introduced into the palatal growth produced great diminution in a 
week, while at the same time the enormous glandular mass on the left side of the 
neck shrank with greatly increased rapidity. The patient eventually developed mental 
disturbance and died elsewhere, presumably from extension to the brain. 

A microscopical examination of the growth which was removed was reported as 
showing lympho-sarcoma. 


Fibro-Sarcomata of Nose treated by Radium. 
By E. A. Peters, M.D., and N. AsHErRson, F.R.C.S. 


A. B., AGED 17, appeared seven years ago with a history of having had his tonsils 
and adenoids removed recently. On examination a sessile tumour was seen on the 
posterior wall and roof of the pharynx, passing into the nose on the right side. It 


' Proceedings, 1922-23, xvi (Sect. Laryng.), p. 65. 
2 Proceedings, 1924-25, xviii (Sect. Laryng.), p. 51. 
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did not appear to be suitable for removal by operation. A microscopic section showed 
a fibro-sarcoma. Up to six months ago the tumour was treated by diathermy on 
several occasions. 

Condition on Examination.—The nose was broadened out, and extruding from the 
right nasal orifice, and completely occluding it, was a fleshy, bluish-red mass. The 
septum was pushed over to the left. The left nasal cavity is patent. A probe could 
be insinuated between the tumour and the septum on the right side. The mght 
eye was definitely proptosed, no diplopia, vision is normal, eye movements normal. 
There was slight epiphora and the right cheek was bulged; there were no glands 
palpable. The palate is not bulged and the posterior part of the tumour can be 
clearly seen with a post-nasal mirror. The condition is not painful, and there is 
no anesthesia of face. 

A skiagram shows absence of normal ethmoidal structures on the right. The 
septum was pushed over to the left. 

On May 31, 1927, one tube containing 100 mgm. of radium sulphate, with platinum 
sereen 0:5 mm. thick, was embedded in the centre of the tumour: two tubes each 
containing 50 mgm. of radium sulphate in platinum case 0-5 mm. embedded in the 
periphery of the polypus. The total exposure was for nineteen hours, i.e., 3,800 mgm. 
hours of the sulphate, equal to 2,667 mgm. hours of the radium element. The 
application of radium was followed by erythema cof the skin over the nose. This 
cleared up in fourteen days. 

Condition on November 22, 1927.—-The tumour has shrunk considerably and is 
now only seen on rhinoscopy. The swelling of the cheek is less and the proptosis 
not so marked. A further application of two tubes of 50 mgm. of the radium 
sulphate, screen 0°5 mm. platinum, given for twenty-four hours, i.e., 2,400 mgm. 
hours of sulphate equal to 1,684 mgm. hours of the element. 


CORRIGENDA.—VOL. XXI, No. 2. 
(1) p. 298, line 5 (Sir StClair Thomson’s reply), for “ laryngo-tissure,” read “ hemi- 
(2) pp. 295-297. Owing to a change in the numbers of cases from those on the agenda 
paper, some dislocation occurred on these pages. The notes of Mr. Bell Tawse’s cases of 
Cardiospasm and of Extreme Dilatation of the (Zsophagus, should be read immediately after 
those of Mr. H. Tilley’s Case of Achalasia, and the President’s remarks printed on p. 295 
should be referred to Mr. Vlasto’s Case of Foreign Body. 








Section of Dermatology. 
President—Dr. J. M. H. MaclLeop. 


[November 17, 1927.) 
CASES. 
Sarcoid. 


By H. MacCormac, C.B.E., M.D. 


PATIENT, Mrs. E. P., aged 69 years, enjoyed good health until August, 1924, 
when a fragment of wood struck her on the temple; this accident was followed by 
the development of a lesion on the left forehead, which gradually increased to an 
irregular serpiginous area resembling the scar of a late syphilide. On the anterior 
and upper margin of this lesion, which is still present, were five pea-sized nodules. 


4 








About a year ago a large, somewhat raised, dark red tumour the size of a shilling 
developed at the lower and anterior angle of the area involved. As a history was 
obtained of the administration of bromides, this tumour was at first considered to be 
an anthracoid bromide eruption developing on a scar, but as it failed to respond 
either to sodium chloride given by the mouth, or to massive intravenous injections 
of physiological saline, this diagnosis was considered improbable. In spite of a 


F—D 1 
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negative Wassermann reaction, a series of nine intravenous injections of novarseno- 
billon were given; but although, following this treatment, the smaller lesions 
flattened down and some diminution in the size of the largest lesion was noted, 
the improvement was only relative; on these grounds a tertiary syphilide was 
excluded. A section made at this time showed necrosis of the greater part of the 
superficial epithelium, and, in the dermis, an intense inflammatory infiltration 
composed of plasma cells, lymphocytes, and a certain number of endothelial cells. 
In the diagnosis three possible conditions had to be considered: (1) A malignant 
new growth, which could be excluded by the microscopic characters ; (2) a bromide 
eruption, which is improbable in view of the therapeutic test; and (3) a sarcoid, 
a view which finds support in the objective characters of the lesions, its response, 
within limits, to the intravenous injections of an arsenical compound, and the minute 
anatomy as revealed by the section. 

Discussion.—Dr. PARKES WEBER observed that the raised “ tumour” seemed to consist 
largely of round lymphoid cells. 

Dr. DouGLAS HEATH said there were two other possibilities in this very interesting 
cease. First, the tumour was so inflamed-looking that it might be mycosis fungoides of the 
tumour-like type; or it might be a septic granuloma, the other septic lesions having 
healed. 

Dr. J. M. H. MACLEOD (President) said that he concurred with the diagnosis of sarcoid 
for two reasons; first, because in mycosis fungoides it was extremely rare for the lesions to 
involute spontaneously, as had evidently occurred on the forehead of this patient, and 
secondly, because he did not consider that the histological appearances were those of mycosis 
fungoides. 


Case for Diagnosis. ? Mycosis Fungoides. 
By H. Haupin Davis, M.D., F.R.C.S. 


THIS patient, aged 54, has been troubled with an affection of the leg tor the 
last twenty-six years. When I first saw him, about a month ago, there were several 
groups of nodules on the shin and on the lower part of the calf, closely aggregated 
together so as to form a single elastic tumour, resembling a bunch of grapes, on the 
front of the leg, and another on the posterior aspect. In the region of the knee and 
on the thigh were a series of circinate bands of induration with accompanying 
erythema, extending on to the buttock. There was no great enlargement of lymph 
glands. There was also on the calf a deeply pigmented and somewhat depressed 
sear which, the patient informed me, was due to a somewhat similar tumour to that 
on the shin, which some years ago had been treated by the insertion of a radium 
needle and, after profuse suppuration lasting about ten months, had ultimately 
healed. On the back of the thigh there is still an indolent ulcer following the 
second insertion of a radium needle some three months ago. The tumour 
for which the radium therapy was originally employed had been diagnosed as 
“malignant.” I removed a small piece of tissue from one of the indurated 
lesions on the thigh. Microscopic examination of this shows no great change in the 
epidermis, but a dense small-celled infiltration of the corium. During the last month 
the patient has had several small doses of X-rays, but no single area has receive: 
more than two pastille doses in all. The effect has been remarkable. The tumours 
and the indurated figures have nearly disappeared, although unmistakable traces still 
remain. The indolent ulcer on the back of the thigh has become muck smaller ani 
looks healthier. 

Although I have been able greatly to ameliorate the condition, I have not been 
able to make a diagnosis. The circinate lesions, and the speedy reaction to X-ray 
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therapy suggest mycosis fungoides, although of an unusual type. I have never 
heard of that disease confined to one limb for twenty-six years, and unaccompanied 
by any premycotic condition. On the other hand, the appearances disclosed by 
the biopsy are not much in favour of that diagnosis, and there is some ground for 
thinking that the case is one of the sarcoid group, and possibly akin to the case 
which Dr. Gray showed to the Section in June last. But if I were compelled 
to make a definite diagnosis, I should say that the patient is suffering from mycosis 
fungoides. 

Discussion.—Dr. W. N. GOLDSMITH said there was a very striking resemblance 
between this case and that shown by Dr. Gray (Brit. Journ. Derm., xxxix, 464). The 
present case also showed the circinate arrangement, and gave the elastic impression to the 
touch. In Dr. Gray’s case the condition had been present only two years, and now seemed 
to be subsiding without treatment, though occasionally a small lesion appeared, always 
outside the area which had been affected before. At first sight, when the lesions disappeared 
they seemed to leave the skin normal, but it was really distinctly hardened, and it was 
found difficult to inject anything into it. The lesions spread centrifugally, breaking up into 
segments, and leaving a changed condition of the skin in the centre, suggesting that the 
eruption must be of infective origin. The evolution was rather more rapid than in Dr. Davis’s 
case, there being a considerable change observable from week to week. It was not erythema 
induratum that Dr. Gray suggested, but erythema elevatum, or granuloma annulare. 
Professor Jadassohn saw that case, and suggested it might be a Darier-Roussy sarcoid. The 
lesions had not been under the skin, but were always raised above it. _ He (the speaker) had 
carried out tuberculin tests intradermically, and injected similar concentrations just outside 
the lesion in normal skin, and inside, in skin which had been earlier affected, and there was 
no difference between the two reactions, which were slightly positive. It would be 
interesting to know what the tuberculin reactions were in Dr. Davis’s case. In sarcoid 
of the Boeck type the reaction was constantly negative, but this point had not been 
determined, so far as he knew, in the Darier-Roussy type. The histological section was 
distinctive and curious, but not like that submitted by Dr. Davis. Dr. Gray’s case 
showed a large number of giant cells scattered about irregularly, not in systems, and there 
were large compact masses of plasma cells not in any obvious relationship with the giant 
cells. In the present case there were plasma cells, but no giant cells, and no epithelioid 
cells, the bulk of the cells being lymphocytes. Possibly both sections showed the same 
disease, but in different phases. 

Dr. A. WHITFIELD said he did not see the section of Dr. Gray’s case, but he saw nothing 
in the present section incompatible with the diagnosis of mycosis fungoides; he regarded it 
as probably an unusual case of that disease. This patient did not itch, which was unusual, 
mycosis fungoides being as a rule very irritable, but the cases of “tumeurs d’emblée”’ were 
not. 

Dr. MACLEOD (President) said that so far as the microscopical section was concerned, the 
rarefaction in the corium and shape of the cells, with some fragmentation, suggested the 
diagnosis of mycosis fungoides, and this was supported by the fact that the lesions had 
partially cleared up by application of X-rays. 


Sarcoid: Effect of Krysolgan Treatment: Gradual Absorption of 
Sarcoid Nodules, with Development of Prurigo (twice previously 
shown). 

By H. W. Barser, M.B. 


THIS patient, a woman, aged 57, was first shown before this Section in May, 1926 
(Proc. Roy. Soc. Med., xix, 62), and again in November of that year, in order to 
illustrate the failure of sodium morrhuate injections, in contrasi with another case 
of benign lymphogranuloma in which they had proved of great value. 
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Recalling the main features of the case :— 

(1) The family history is remarkable. She was left an orphan at the age of 
nine years; both parents, a paternal aunt, two brothers and a sister, all died of 
tuberculosis. 

(2) For the past six years she has had a large infiltrated nodular plaque on the 
right cheek, a nodule the size of a large nut on the left side of the nose, and smaller 
ones on the posterior part of each cheek. Radiograms showed small translucent 
areas at the head of the first metacarpal and the tip of the terminal phalanx of the 
little finger of the right hand. 

(3) Treatment by sodium morrhuate injections, cod-liver oil, iodine, and local 
applications of X-rays, had no appreciable effect. 

One other point of interest, not previously referred to, is that the patient has had 
from time to time an intensely irritating eruption on the limbs, similar to, if not 
identical, with that described by Schaumann (Ann. de Dermat. et de Syph., January, 
1917, Observation 2) as the prurigo of benign lymphogranuloma, comparable to that 
met with in Hodgkin’s disease. 

In February, 1927, I began treatment with krysolgan ; since that date the patient 
has had fourteen injections, the last five being full doses of 1:5 gr. After the third 
injection (0-015 gr.) an urticarial eruption appeared, but lasted only a short time. 
Gradually a very striking change has taken place in the sarcoid lesions. The large 
multinodular plaque on the right cheek has slowly become absorbed, and there is 
now left a flaccid area of skin which covered the former nodules; in the same way 
the large nodule on the left side of the nose has softened, and the other two nodules 
have disappeared completely. 

After the last injection of krysolgan, however (October 12, 1927, dose 1-5 gr.), 
an intensely irritable outbreak of prurigo papules occurred, and has persisted. They 
are well seen on the anterior surfaces of the wrists and fore-arms; they are also 
present on the inner sides of the thighs near the groins. In the actual groin flexures 
raw eczematized areas have developed. Moreover, near the plaque on the right 
cheek and the nodule on the nose, curious warty papules have appeared. 

I think one can fairly ascribe the softening and gradual disappearance of the 
sarcoid nodules to the krysolgan treatment. The question arises, however, whether 
the prurigo papules are a toxic manifestation due to the drug, or whether (a view to 
which I personally incline) they are the result of the disintegration of the sarcoid 
tissue and toxemia from absorbed tissue-products, comparable to the prurigo 
observed by Schaumann (Ann. de Dermat. et de Syph., May, 1916) in a case of 
leukemia after irradiation of the spleen, and by myself in cases of Hodgkin’s disease 
after deep X-ray therapy. 


Discussion.—Dr. H. C. SEMON said the exhibitor had not made clear whether these 
pruriginous papules now present were identical with those which the patient had before she 
was treated with krysolgan. The krysolgan eruptions which he (Dr. Semon) had seen had 
not been like this; they had been ephemeral, lasting only twenty-four hours, and had 
somewhat resembled erythema multiforme. They had been described as anaphylactoid 
by van Noorden, who regarded them as quite harmless reactions to the metallic constituent. 
They were not to be confused with the type of eruption here demonstrated, which was of 
a more permanent character, and probably due to the disruptive effect of krysolgan on the 
pathological tissue, with the emission of tuberculin or some substance related to it into the 
circulation. 


Dr. BARBER (in reply) said that the lesions were not the same at all. There was formerly 
some intense irritation and lichenification, but no glistening papules. 
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Prurigo Nodularis. 
By G. B. Dow ine, M.D. 


THE patient, R. A., male, aged 18, came under my observation last April, com- 
plaining of a pruriginous eruption on the legs, thighs, buttocks, arms and fore-arms, 
which consisted of very numerous pea-sized and some slightly larger nodules, mostly 
dome-shaped, café-au-lait or red in colour, and surmounted by warty hyperkeratosis. 
Some of the lesions had been excoriated and were bleeding. The eruption had begun 
five years previously on the left leg, involving the other regions by degrees. The 
greater part was situated on the legs, where the lesions were larger than in other places. 
On the arms they were present only on the extensor aspect, and were particularly 
profuse near and on the elbows. 

His past history revealed nothing of importance. He was admitted to the West 
London Hospital, where the following examinations and investigations were made :— 

General Examination.—Physical examination, negative. Moderate enlargement 
of glands draining the regions chiefly affected. Spleen not palpable. 

Blood-count.—Normal ; no eosinophilia. 

Blood-sugar.—0-07 per cent. (by Dr. Archer). 

Tolerance, } hour after 50 grm. of glucose, 0:09 per cent. 
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Tolerance increased. 
Urine.—Indican present in moderate amount. 
Report on Feces (Vr. Ellworthy).—Normal flora. 
Blood-sugar and Tolerance (repeated two months later) :— 
Fasting blood-sugar, 0-08. 


30 minutes after 50 grm. glucose, 0-125 per cent. 
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An increased tolerance. 

The blood-sugar was the only result of investigation which showed any deviation 
from the normal. 

Local treatment was carried out with two preparations and X-rays, and whole 
blood injections were given, but without improvement. 

He was brought up to the meeting of the Association of Dermatology in July, 1927, 
and exhibited as a case of prurigo nodularis. 

Shortly afterwards he was sent home with light orthopadic plaster coverings, 
from the ankles to the knees, which were applied in order to see whether the lesions 
would disappear in the absence of friction. I saw him a month later, and found that 
most of the pruriginous nodules had flattened down completely, leaving a pigmented 
patch and in some cases a scar. He said that the irritation had quickly become much 
less severe and had almost disappeared within ten days. With the remission of 
itching in the legs, that of the arms had also become less, although the arms were 
not covered by a dressing. 

To-day the lesions on the arms are still present, though they are smaller than 
they were; those covered by the plaster have disappeared except for pigment, and 
those about the ankles not protected by plaster are still present, though smaller. 
[ suggest that the result of this protection treatment proves that the lesions of this 
condition are the result of friction. 
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Discussion.—Dr. W. Dyson asked whether the blood-sugar had been tested since the 
irritation stopped. He (the speaker) had noticed in these cases that when irritation was 
intense the blood-sugar was high, but that it returned to normal when the irritation ceased. 

Dr. DoUGLAS HEATH said that after this successful treatment by plaster coverings, perhaps 
plaster treatment "’ for prurigo might be considered the right thing. He had himself worn 
a plaster case for seven weeks, and the irritation of it was almost unbearable. 

Dr. H. W. BARBER said he had a case now, not exactly of prurigo nodularis, but of the 
flat type of circumscribed prurigo, with much infiltration, and no relief had been obtained 
from the application of X-rays. He had heard from Dr. Dowling about the present case, and 
had put his own patient into an ordinary Unna’s gelatine paste covering—which, he believed, 
did not cause the intense irritation referred to by Dr. Heath—and this had been effective 
at once. The patch had not disappeared, but there was now no irritation, and the 
lichenification was gradually disappearing. 

Dr. SEMON said he had now a case of similar character, in which the sugar tolerance was 
increased. He would adopt the same measures as those described by Dr. Dowling.’ The 
case was of the Besnier type, with a selective localization on the face, neck and upper 
extremities. Eosinophilia was pronounced. 

Dr. DOWLING (in reply) said that the blood-sugar had been low at first ; he had not had it 
tested since. There was no eosinophilia. 


Lichen Spinulosus. 
By G. B. Dowtine, M.D. 


PATIENT, a boy, aged 8. Duration of eruption about a year. 

The case is identical with one shown by Dr. Barber in October, 1926. 

The lesions, which are chiefly on the neck and extensor aspects of limbs and 
about the trunk, consist of elevated hypertrophic follicles, from most of which 
project fine filiform spines. There is perifollicular inflammation in some, due no 
doubt to secondary infection. 

The lesions do not differ in any way from the lichen spinulosus lesions in the 
cases of folliculitis ulerythematosa reticulata shown by Dr. Barber at the meeting of 
the Section in October, 1927. The question arising is whether this disease has any 
relation to those cases or is, on the other hand, related to lichen planus. I suggest 
that the long filiform spines projecting from the lesions in this case are uncommon 
in lichen spinulosus associated with lichen planus, also that the perifollicular 
pustules are uncommon in that condition. 


Acne Necrotica. 
By E. G. GrawamM LITTLE, M.D. 


PATIENT, male, aged 55. The lesions are confined to the scalp, the forehead and 
the nape of the neck. The lesions first appeared two years ago, and he had had no 
symptoms previously. I saw him on November 2, 1927, and he had then a number 
of pitted varioliform lesions, mostly about the hair, oozing pus in the way that 
lesions of acne necrotica do. The great size and depth of some of the ulcerations, 
however, suggest the possibility of syphilis. The Wassermann reaction was 
negative, and there is nothing in the history suggesting syphilis. I personally 
believe the condition is that of acne necrotica, but, as the importance of treatment is 
so considerable in this case, I am asking for opinions as to what ought to be done. 

Discussion.—Dr. HALDIN DAVIS said he was reminded by this case of one he had seen at 
a meeting of the Section many years ago, which was diagnosed as acne necrotica; there 
were very large lesions on the head and chest and the sternal region. He, too, 


1 Postscript.—The effect of an occlusive dressing (Unna’s bandage) has been very beneficial, even in 
the short time that has elapsed since the meeting.—H. S. 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 675 


Section of Dermatology 25 


thought that the present case was one of acne necrotica, and for that condition he did not 
know any satisfactory treatment; ointments were effective temporarily, but the disease ebbed 
and flowed, so to speak, in an unsatisfactory manner. 

Dr. A. WHITFIELD said that, for many reasons, he did not think this was acne 
varioliformis, though he agreed there was practically no limit to the superficial area which 
might be involved by that disease. In this case, although early lesions were present, 
there did not seem to be any of tne indolent, deep-seated vesicles characteristic of acne 
varioliformis. Again, this patient did not itch, and he (the speaker) regarded acne 
varioliformis as one of the diseases causing most intolerable itching. Thirdly, and most 
important, one of the large lesions which had left a baldness on the left side of the 
head was a circinate lesion, i.e., it began as a good-sized lesion, and then fresh ones occurred 
in a polycyclic area outside it, a feature which he did not know in association with acne 
varioliformis. In acne varioliformis the lesions were scattered irregularly in certain areas. 
The present condition he regarded as a serpiginous one, probably ‘syphilitic, for which 
disease the patient should be tested by treatment, apart from the Wassermann test, as the 
latter did occasionally fail, even when carried out by experienced men. 


Dr. MACLEOD (President) said that he was doubtful of the diagnosis of acne necrotica. 
He was inclined to suggest that of a syphilide, and thought it would be of interest to see the 
effect of giving potassium iodide. 


Pityriasis Rubra Pilaris. 
By E. G. GraHam Littie, M.D. 


PATIENT, male, aged 27. When I saw this case at St. Mary’s Hospital, I 
vegarded the condition as psoriasis, and treated it accordingly with good results. 
Then an extensive exfoliative dermatitis developed. The patient was in hospital for 
several weeks ; he had a temperature, and the bacillus of epidemic jaundice was 
found in his stools. Afterwards he became worse. As we were closing the hospital 
he was sent to Camberwell Infirmary, and when I saw him there the eruption had 
somewhat diminished. I am suggesting as the diagnosis, pityriasis rubra pilaris. 
Psoriasis is usually constantly amenable, whereas this eruption defies every form of 
treatment, and to that fact I attach a good deal of importance. Pityriasis rubra 
pilaris is very capricious ; sometimes it disappears spontaneously, but it seems 
almost impossible to influence it by treatment. 


Discussion.—Dr. A. C. ROXBURGH said that this patient was under his care at 
St. John’s Hospital for six months before he saw Dr. Little, and he had then had psoriasis 
for five years. When he (the speaker) saw the case, he regarded it as one of an extensive 
ordinary psoriasis. In the ward almost every treatment suggested for psoriasis was tried, but 
most of these made the patient worse, especially light treatment and chrysarobin. His 
temperature rose, a very extensive small vesicular rash broke out, the lesions being clear and 
closely set together, and within a day or two apparently becoming purulent. These dried 
up, and became typical scaly small-pattern psoriasis lesions. Then the mild exfoliative 
dermatitis developed, and it seemed impossible to do the patient any good. He (the speaker) 
had never seen a case behave like this before. 

Dr. H. W. BARBER said that he had had an undoubted case of psoriasis in a female patient 
which had behaved in the same way as the present one. The patient had psoriasis, 
rheumatoid arthritis (slight), complete achlorhydria, and subacute combined degeneration of 
the spinal cord. The psoriasis had once cleared up, but relapsed; the patient caught a chill, 
had a rigor, and a high temperature developed. The vesicular and pustular condition 
described by Dr. Roxburgh then appeared on the skin, and the psoriasis spread rapidly, until 
in a few days it had become transformed into a typical generalized exfoliative dermatitis 
(pityriasis rubra). It was evident that there was a septicemia, and a pure growth of a strepto- 
coccus of the viridans type was easily obtained on blood-culture. The patient’s condition 
became very grave, and a fatal issue was anticipated. After consultation with Dr. Embleton, 
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it was decided to attempt to localize the infection by giving minute doses at short intervals of 
a vaccine made from the patient’s own streptococcus. Each dose was followed by a sharp 
drop in the temperature with a subsequent rise. After a few doses a large abscess developed 
in the right thigh, and on evacuation of this the temperature fell permanently. The same 
strain of streptococcus was recovered from the pus. The exfoliative dermatitis rapidly 
disappeared and her skin became clear. Some months later the psoriasis returned in its 
usual form. 

Dr. A. WHITFIELD said there was a relationship between pityriasis rubra pilaris and true 
psoriasis, but its exact nature was not known, though one occasionally saw true follicular 
psoriasis, which was not pityriasis rubra pilaris, but was very resistant to treatment ; if it 
attacked the palms—where there were no follicles—the ordinary large psoriasis papule 
appeared. This boy had an eruption of small papules on the palms, and he (Dr. Whitfield) 
thought Dr. Graham Little’s diagnosis was probably correct. 


Case for Diagnosis. ? Erythema Multiforme. 
By J. E. M. Wictey, M.B. 


PATIENT, boy, aged 11. There is a raised, nodular, purpuric, circinate eruption 
of purplish colour, affecting both elbows, the helix of the right ear and both ankles 
(here the purpuric lesions predominate). No bullw. No irritation. Duration 
fourteen days. Slight evening fever (100° F.). 

Physical Examination.—Otherwise completely negative. 

Bacteriological Examination of Feces.—Seven times as many streptococci as 


coliform bacilli. 
Previous Histor;—Vague pains in abdomen and joints (shoulders and knees) for 


two years. 

The short history, symmetry of the eruption, the purpuric element and the 
fever, suggest that this case should be placed in the group of toxic eruptions of which 
erythema multiforme is one. 

Discussion.—Dr. MACCORMAC said he had recently had the opportunity of observing 
a somewhat similar condition in a female patient aged ahout 60. The lesions were present 
on the forehead, chest, arms and legs; the greater part of the eruption resembled atypical 
erythema multiforme, but in some places distinct lichenization had occurred. He had come 
to the conclusion that the condition was a toxic erythema due to some form of—presumably 
streptococcal—focal infection, and this view was supported by a later development of an 
acute infective arthritis of the right knee. It was interesting to note in this case that when 
the arthritis developed the eruption was clearing up. 

Dr. MACLEOD (President) said that at first sight the possibility that the lesions on the 
elbows were of a xanthomatous nature had occurred to him, but further examination had 
shown the purpuric character of the lesions, and their presence on the ankles, and these 
seemed to point to a streptococcal origin of the condition. 


[ December 15, 1927. 
CASES. 


Neurofibromatosis (von Recklinghausen’s Disease) in a Woman: 
Three Children affected with the ‘‘ Forme Fruste” of the 
Disease. 


By H. W. Barper, M.B. 


E. L., FEMALE, aged 42. The patient is an orphan, and knows nothing of her 
parentage. She remembers that she had tumours on her skin from earliest childhood, 
but of late they have increased greatly in number. She had none on her face when 
she married. Some of the largest tumours have been removed surgically. 
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At her first visit she brought one of her children, a boy aged 6, with papular 
urticaria ; on examining him, apart from the urticarial lesions and scratch marks, 
[ observed several pigmented patches characteristic of the “ forme fruste” of von 
Recklinghausen’s disease. The mother tells me that two other children—one a 
haby of 12 months—also have these pigmented patches. 

The patient herself has an enormous number of neurofibromata over the trunk, 
limbs and face. 

Dr. J. D. ROLLESTON said that sixteen years ago he brought a similar family before the 
Clinical Section.'. The father showed typical von Recklinghausen’s disease, while the two 
daughters and a son presented “formes frustes.’”’ The father showed café au lait patches, 
punctiform spots and numerous molluscous tumours, but did not manifest a “ royal tumour,” 
as did Dr. Barber’s case. The eldest daughter’s case was of peculiar interest as it was 
the only one he could find in literature of a plexiform neuroma being confined to the upper 
lip; and she also had pigment spots and blue spots, the early stage of molluscous 
tumours. The younger sister did not show blue spots, but a number of café au lait 
patches and punctiform spots. It was of interest as indicating the influence of infectious 
diseases on the development of von Recklinghausen’s disease, that in the father’s case many 
more molluscous tumours developed after an attack of pneumonia, and the two daughters, 
after diphtheria, got many more blue spots and punctiform spots. 

These cases of familial von Recklinghausen’s disease were not very common. Alexis 
Thompson? in his monograph had collected ten, and Dr. MacNaughton and himself (the 
speaker) collected a further twenty-one between 1900 and 1912, when they published their 
cases in The Review of Neurology.’ In some cases there was mental defect, but all his own 
patients were mentally normal. An Italian writer, Muto,’ had drawn attention to disturbances 
of endocrine function in some cases. but no signs of this kind were found in his own cases. 


Case for Diagnosis. ? Tertiary Yaws. 
By H. W. Barner, M.B. 


K.M., MALE, aged 32, a ship’s cook. The patient, a Japanese, has lived in 
Japan nearly all his life, but has visited Russia and America; he has never been in 
India, Africa, or Australia. 

Ten years ago he cut his left foot while swimming; the cut healed, but three 
months later a crusted lesion appeared at its site. Since then the other lesions have 
gradually appeared. 

Present appearance: there is a warty granulomatous infiltration of the left foot 
and ankle, with scarring. Here and there has been actual ulceration with 
discharge of rather foul purulent secretion. Warty papillomatous vegetations are 
present on the dorsal surfaces of the toes and foot and around the ankle. The right 
foot is less affected. Dry, warty, roughly circular lesions are present on the legs ; 
two of these have been excised for microscopical examination. 

Over the right deltoid region and upper arm there is a large area on which similar 
hyperkeratotic dry lesions, irregularly arranged, are seen, and here well-marked 
scarring is present. 

There are numerous circular and crescentic scars scattered over the trunk and 
arms, but these, he states, date from childhood. There is also marked scarring in 
the groins, but none of the penis. 


' Rolleston, J. D., and MacNaughton, N. S., Proc. Roy. Soc. Med., 1911, iv (Clin. Sect.), pp. 74 
and 114, 


2 ‘On Neuroma and Neurofibromatosis,”’ Edinburgh, 1900. 
3 Rolleston, J. D., and MacNaughton, N. S., Rev. Neur. and Psych., 1912, x, 1. 
1 Riv. di Patol. neur. e ment., 1910, xv, 656. 
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The Wassermann and yon Pirquet reactions are negative: the Wassermann 
reaction after a provocative dose of novarsenobillon was still negative. 

A blood-count showed nothing abnormal. 

On first seeing the left foot, the diagnosis of mycetoma pedis occurred to me, but 
the appearances are not typical. I then considered the question of lupus verrucosus, 
but the histological features are not those of tuberculosis. The possibility of tertiary 
vaws has been seriously considered, but, so far as | know, yaws does not occur in 
Japan. 

Dr. Knott is at present investigating the case from the point of view of its being 
a fungus or protozoal infection. No spirochaetes have been found in specially stained 
sections. 

The patient has been treated with potassium iodide, and has had three injections 
of novarsenobillon. The condition of the left foot has improved, but not greatly. 
The patient, before coming to me, was treated in Edinburgh with ultra-violet light 
baths ; apparently, «a diagnosis of tuberculosis cutis was made there. 

Discussion.—Dr. F. PARKES WEBER thought that the improvement would have been 
much more striking following the use of neosalvarsan if the case had been really one of yaws. 

Dr. J. M. H. MacLxeop (President) said the condition was probably due to an organism 
of the streptothrix type ; he did not think it was tertiary yaws. 


Two Cases of Nodular Lupus Erythematosus. 
By H. W. Barper, M.B. 


| AM showing these two cases of lupus erythematosus as they present features 
in common which are, I think, exceptional. In both patients the back of the neck is 
the part chiefly affected—-an uncommon situation for lupus erythematosus—but 
I wish particularly to emphasize the presence of the raised nodular borders around 
many of the patches——similar to the lesions of granuloma annulare. In the case of 
the man, these were much more evident than at present, and the eruption is slowly 
disappearing. 

Radcliffe Crocker describes a nodular form of lupus erythematosus in his 
text-book, but it is possible that in some of his cases the condition was really 
Boeck’s sarcoid. In others, however, it was certainly lupus erythematosus, and it 
is interesting to record that the first case of granuloma annulare was originally 
described by him as “ a case of lupus erythematosus resembling lichen planus.” 

In addition to these two patients, I have another whom I would have shown had 
not her eruption almost disappeared at her last visit to me. She has had for some 
years frequent recurrent attacks of ordinary erythema multiforme, affecting chiefly 
the backs of the hands, wrists, forearms, and elbows. When I first saw her there 
was severe oral sepsis, and the tonsils were large and contained pus. After treatment 
of the teeth and enucleation of the tonsils, with subsequent injections of an autogenous 
streptococcal vaccine, she remained free from attacks of erythema multiforme for 
several months. Recently, however, there has been a relapse, but the lesions are 
changed ; they are confined symmetrically to the backs of both arms around the 
elbows, and consist of circular erythematous plaques of the size of a sixpence to that 
of a two-shilling piece with firm nodular borders exactly like those of granuloma 
annulare. As I have said, however, the eruption has almost disappeared in the 
course of a few weeks, the only treatment given being salicin full doses. 

Dr. Gray has often emphasized the apparently close connexion between the 
persistent gyrate form of erythema (erythema figuratum perstans) and granuloma 








—s ~-& mm 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 679 


Section of Dermatology 29 


annulare, and a similar relationship between erythema multiforme and some forms 
of lupus erythematosus is apparent. The raised nodular border that characterizes 
granuloma annulare is thus also seen in erythema figuratum perstans, rarely in 
the disc-like form of recurrent erythema multiforme (as in my case referred to above) 
and in lupus erythematosus. 

I am convinced that the classical form of ordinary erythema multiforme is 
a manifestation of infection with and sensitization to a Streptococcus longus; and 
the few cases I have had of erythema figuratum perstans, which is, I think, merely 
a variety of erythema multiforme, have suggested a similar etiology. Some years 
ago, I showed a typical case of this eruption, which had been present for several 
months, the lesions undergoing their usual evolution, and fresh ones appearing from 
time to time. After the extraction of some very septic teeth, the eruption quickly 
cleared, and I watched the patient for some time, but there was no relapse. 

With regard to the lupus erythematosus, I still believe that in some cases it is 
a manifestation of streptococcal infection, and this is admitted now even by the 
French school. In the two patients now shown, I think the eruption is probably of 
streptococcal origin; certainly the history of the female patient would suggest this, 
and there is no evidence of tubercle. With regard to granuloma annulare, there 
is the same tendency to regard it as tuberculous as with lupus erythematosus, 
but I cannot say that the majority of my own cases have suggested a tuberculous 
origin, ard I agree with Dr. Gray in classing it with the erythema multiforme group, 
to which I think erythema figuratum perstans and some forms of lupus erythematosus 
also belong. 

(I) W. G., male, aged 40, was under my care in 1924, for the ordinary superficial 
form of lupus erythematosus, which involved the posterior portions of the cheeks, 
the lohes of the ears, and the back of the neck. He responded promply to treatment 
with iodolysin, which at that time I was using with complete success in some cases 
of lupus erythematosus, but which I abandoned owing to the toxic effects sometimes 
produced. He remained free for twelve months, the patches on the cheeks being 
replaced by faint white marks. 

He returned with the eruption in its present form. On the back of the neck are 
several erythematous patches with raised nodular edges, like those of granuloma 
annulare. There are patches near the temple and on the left ear, and three on the 
left hand, of the usual superficial type. 

(IT) E. S., female, aged 35, has one child aged 3 years. 

This patient had rheumatic fever eight years ago, accompanied by erythema 
nodosum; the heart is said to have been affected, although no permanent valvular 
lesion has resulted. Two years later she had an attack of follicular tonsillitis, 
followed by muscular rheumatism. 

There is thus a strong rheumatic history. There is no evidence of tuberculosis 
either in her previous history or in her present condition. 

The present eruption appeared one year and eight months ago on the left side of 
the neck and has since spread; two months previously she had two “ abscesses,” 
which were treated surgically, on the right temple. She was then in a poor state of 
health, following the birth of her child. The eruption is situated chiefly on the back 
and sides of the neck, but there are patches also on the posterior portion of the 
cheeks. There is marked telangiectasis of the malar regions. The eruption consists 
of irregular erythematous patches with telangiectases and slight scaliness. Inter- 
mingled with these flat erythematous patches are raised, firm nodules, pink in colour, 
hut becoming white when the blood is drained from them by stretching the skin. 
Most of the nodules are discrete, circular and small, but in places they tend to form 
‘ings as in granuloma annulare. 

The von Pirquet and Wassermann reactions are both negative. 
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Mr. Mollison reports that the tonsils are buried and are probably a source of 
infection. 

Dr. MAcCCORMAC said he was particularly interested in Dr. Barber’s first case. 
because three years ago he had exhibited at a meeting of the Section a case of 
granuloma annulare of the hand in a man aged 30. In that case the lesions had first 
appeared on the ear and hand in the form of small nodules presenting the clinical and 
histological characters of a tuberculide. The patient had been seen by Dr. Sequeira who 
had made a similar diagnosis. The eruption had persisted in the form of discrete nodules 
for some time, and then those on the hand assumed the typical aspect of granuloma 
annulare. 


Benign Lymphogranuloma (Schaumann) previously shown on two 
occasions: Apparent Cure. 


By H. W. Barper, M.B. 


D. H., FEMALE, aged 56. 

I showed this case first in November, 1924, and again in November, 1926, in 
order to demonstrate the great improvement that had taken place as a result of 
treatment by (1) artificial light-baths, kindly given by Dr. Semon at the Royal 
Northern Hospital; (2) iodine and cod-liver oil internally : and (3) intramuscular 
injections of sodium morrhuate as suggested by Dr. Gray. 

The second time I showed the case I also showed a case of sareoid which | 
presented at the last meeting. This patient had not improved under the sodium 
morrhuate, but the sarcoid lesions, as pointed out at the last meeting, had yielded to 
krysolgan. 

The present case was the most extensive one of benign lymphogranuloma that 
I have seen. 

“(1) Typical lupus pernio or diffuse lymphogranulomatous infiltration of the 
backs of the hands and fingers. 

(2) In both forearms and upper arms large and small nodules and infiltrated 
plaques were present. 

(3) At the site of the original lesion on the forehead, which under my advice had 
been excised by Mr. Davis-Colley in 1921, there was an irregular crusted scar with 
active sarcoid infiltration in it. 

(4) On the bridge of the nose was a patch in which nodules bearing a strong 
resemblance to those of lupus vulgaris were seen.” ' 

It will be observed that practically all the lesions, both superficial and deep, 
have now disappeared. 


Chancre Redux with Negative Provocative Test. 
By H. MacCormac, C.B.E., M.D. 


THE patient exhibited, a young woman, first came under observation in March, 
1919, with a primary sore on the lip and an extensive polymorphous eruption. The 
Wassermann reaction was then strongly positive. She was treated with neo- 
salvarsan given intravenously, in ten weekly injections, to the total amount of 
82 grm., combined with and followed by intramuscular injections of grey oil, the 
whole course extending over one year. The Wassermann reaction became negative 
six months after treatment was instituted, and was found negative on repeated 
examinations up to 1923. In September, 1925, when the patient became pregnant, 
a further Wassermann test was made with a negative result. In spite of this, as a 


’ Proceedings, 1924-25, xviii (Sect. Derm.), p. 22. 
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precautionary measure, a further course of neosalvarsan was given, and a healthy 
child was born. She was not seen again until September, 1927, when she presented 
herself with what appeared to be a chancre redux on the lower lip. As the 
Wassermann reaction in the blood was again found to be negative, a provocative 
injection of neosalvarsan was given, but the negative reaction still persisted. The 
history of this case raises two important questions. First, under what circumstances 
can a patient be considered cured? It will be noted that although the amount of 
treatment was limited to one year there were no further clinical manifestations of 
syphilis for more than seven and a half years, and during that period the Wasser- 
mann reaction had remained negative. And yet, in spite of the long series of 
negative blood-tests, a tertiary lesion had developed which is now responding rapidly 
to anti-syphilitic treatment. Secondly, what is the value of the provocative 
injection? In this case it has proved a complete failure even in the presence of a 
manifest and active recurrence. I have for some time been inclined to regard the 
so-called provocative injection as untrustworthy or even misleading, and this case is 
merely one among many confirming this opinion. 


Discussion.—Dr. WILFRID Fox said that cases somewhat similar had been shown 
before. It had been suggested that patients with clinical signs of syphilis in which the 
Wassermann reaction was negative were deficient in thyroid; he therefore asked if thyroid 
had been given to this patient. He had given thyroid in such cases, but, beyond making the 
patient ill, it had produced no effect. He was convinced that the “latent Wassermann ” 
was true. Many bacteriologists said it showed faulty technique, and that if done properly it 
would have been positive. But the speaker had known it occur with the same bacteriologist 
carrying out the Wassermann test on both occasions, who was emphatic on the subject of 
faulty technique. He did not know what Dr. MacCormac meant by “relying on it.” The 
“latent Wassermann ” either occurred or it did not. Nothing was to be deduced from it as 
the diagnosis of syphilis was already made. If it did occur, then the patient had syphilis 
and a dormant lesion existed, which had been stirred up by the provocative injection. 

But, in many cases of late syphilis on the skin, the blood-reaction was negative and 
remained so even after successful treatment. 

Dr. G. B. DOWLING asked whether the case had responded to a second injection. With 
regard to the curability of syphilis, he said there must be an enormous variability in different 
cases. Recently he saw an extraordinary case, that of a man who had chancre of the lip 
six years ago, for which he was given a course of novarsenobillon. After that jaundice had 
developed. Eight months later he came again with a small chancre on the prepuce, which 
was positive in regard to spirochetes, and he then had a strongly positive Wassermann 
reaction. The chancre was excised and, because of the jaundice, he was treated gently with 
small doses of silver salvarsan, of which he had two grammes altogether. His Wassermann 
reaction was now (five years later) negative, and there had been no signs of the disease 
since his last treatment. Had that man had two attacks of syphilis and been cured of both ? 
If so, it had been an easy cure. The question arose as to whether these double cases of 
infection were evidence that the first attack was definitely cured. If so, this case had been 
cured in the remarkably short time of eight months. 

Dr. O'DONOVAN said that the provocative Wassermann reaction, although often tried, had 
never proved of service to him from 1920 to the present day. He asked if Dr. MacCormac 
made distinction between “ chancre redux” and “ chancriform gumma.”’ He understood the 
former to be a reinduration of a primary sore and the latter a tertiary lesion in the region of 
the primary resembling a chancre in appearance; in his opinion this case fell within the 
latter category. 

Dr. A. C. ROXBURGH said that in regard to the provocative reaction he agreed with Dr. 
MacCormac arid Dr. O’Donovan, as he did not remember having come across a case in which 
a Wassermann which was negative before giving novarsenobillon became positive afterwards. 
This might be because the method employed by Dr. H. ©. Lucey who did most of his 
Wassermann reactions was extremely sensitive, and so probably always gave a positive 
result in the first instance. 
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Dr. BENJAMIN suggested that in a doubtful case, with a negative blood Wassermann, the 
cerebro-spinal fluid should be examined. Sometimes when the blood was negative the 
cerebro-spinal fluid was positive. 


Dr. WILFRID Fox thought there was a difference between chancriform gumma and 
chanere redux. Chancre redux was a recurrence on the site of the original infection, 
whereas chancriform gumma might be anywhere. 

Did Dr. O’Donovan mean that he had never found a case in which a _ provocative 
injection converted a negative Wassermann into a positive? He (the speaker) had shown 
five years ago a case of ulceration of the scalp, which all agreed was typical of syphilis. The 
Wassermann reaction was negative until the end of the course, and then became positive. 
The latent Wassermann did occur, but it was not common. Supposing that out of 100 cases 
of late syphilis, eighty-tive gave a positive, and fifteen a negative reaction in the blood, of 
those fifteen one or two might show the phenomenon and become positive after treatment 
and the rest not. 


Dr. SEMON asked whether this was not similar to certain rare cases of tertiary syphilitic 
ulcers of the leg with negative Wassermann, which, even after provocative injections of 
novarsenobillon, gave no positive blood-test, and yet responded to specific therapy. 


Dr. MAcCorMaAc (in reply to Dr. Wilfrid Fox) said that he had found the administration 
of thyroid, with the object of bringing out a positive Wassermann reaction, valueless. 
He was also not quite certain whether Dr. Fox regarded the provocative test favourably 
or otherwise. The value of these tests could only be decided by the clinician. He had 
under observation at the present time the extremely difficult problem of a woman who had 
possibly contracted syphilis some years ago, and who had recently been delivered of a 
macerated foetus. She was found to give a negative Wassermann reaction, and the 
provocative test was also negative. In this case he was inclined to disregard the laboratory 
findings. 

In reply to Dr. Dowling he could produce about half a dozen cases of early syphilis where 
the disease had been cured by a very short course of neosalvarsan, in one instance limited to 
three injections, that.is if one could rely on the continued negative blood-reaction as evidence 
of cure. 

He did not altogether agree with Dr. Semon, for it was the rule in his experience to find 
the blood Wassermann test positive in nearly all cases of tertiary skin lesions although 
this was not the generally accepted view. 


Mycotic Infection of a Nail. 
By H. MacCormac, C.B.E., M.D. 


THE patient, a young man, first noticed an abnormal condition of his nail about 
nine years ago when in India. He states that at this time there was an eruption 
of a ringed character on his right cheek; this may have been either ringworm or 
impetigo. At the present time the nail shows a peculiar yellow longitudinal 
streaking, due to the growth of a fungus in its substance. Its surface is smooth and 
even, and there is little if any “ heaping up” under the free edge. Scrapings taken 
from beneath the free border revealed the presence of a fine branching mycelium 
suggesting the possibility of a monilia as the causal organism. It is proposed to take 
the case into hospital for avulsion of the nail, when a bacteriological examination 
will be made to establish the nature of the causal parasite. 
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Dermatitis Repens (Crocker). 
By H. C. Semon, M.D. 


PATIENT, a female, aged 42, unmarried. 

The first signs of the disease were observed in June, 1927, when a small blister 
appeared on the dorsum of the third toe, left foot. She has no recollection of any 
injury. A few days later a small crop of blisters appeared below the left ankle, and 
in July a further crop came out symmetrically below the right ankle. In August 
the eruption spread to the groins and the pubic area and, after a short holiday in 
the Canary Islands, it appeared on the soles of both feet, so that she was unable to 
walk, and had to be treated in bed. She was referred to me on November 3, 1927, 
and admitted to the Royal Northern Hospital. On November 12 small bulle 
appeared in the left axilla. More bulla have since appeared on the front of the 
chest, and latterly in the epigastrium. At no time has there been any involvement 
of the mucous membranes. ‘ 

The bull: appear in groups, never singly as in pemphigus, and after a few hours 
their clear contents becomes turbid and purulent. Rupture then occurs, and the 
resulting sores heal in a day or two under weak permanganate dressings. 

For the last two months the disease has not progressed further, but persists in the 
areas named, undergoing a sort of bi-weekly cycle of healing and recurrence. 
When the eruption is appearing the patient feels and looks ill. Otherwise there is 
no evidence of disturbance of the general health, and there has been no notable 
rise of temperature, even after the vaccine injections. Zvery bulla examined 
hacteriologically, even the earliest, has yielded the Staphylococcus aureus in pure 
culture, and from this an autogenous vaccine has been prepared and is being 
administered. The large doses recommended by Sutton and others in similar 
infective conditions had to be abandoned because they made the patient feel acutely 
ill. 

All other tests have proved negative hitherto. The Wassermann reaction is 
negative, there is no albuminuria, and a blood-count revealed a normal picture. 

Although the diagnosis of dermatitis repens has been suggested for this case, | 
am well aware that it cannot be literally sustained. Crocker’s cases all appear to 
have followed an injury, and the clinical features he described are not accurately 
represented here, for the eruption is inclined to form “ new and distant foci,” and 
not to spread by local continuity. I considered the question of pemphigus, but 
abandoned it on the ground that there is no involvement of the mucous membranes, 
and because the bacterial findings were consistently positive. The condition 
described by Hallopeau as acrodermatitis continua, and believed by some authorities 
to be identical with Crocker’s disease, was also considered, but although certain 
resemblances could be claimed, none of the nails were involved and the eruption is 
not limited to the extremities. I am inclined to think that this case occupies an 
intermediate position in the groups described by Hallopeau and Crocker, that its 
origin is infective, and that there are probably a large number of undescribed and 
unclassified varieties of similar or closely allied conditions. 

Discussion.—Dr. MACLEOD (President) said he was disinclined to accept the diagnosis of 
dermatitis repens; he suggested that the condition was an early phase of pemphigus 
vegetans. There appeared to be two types of this disease, namely, a grave condition, usually 
fatal, which suggested a vegetating, chronic pemphigus, and a milder affection, which 
sometimes itched, and suggested a vegetating type of dermatitis herpetiformis. This case 
might provisionally be placed in the latter category. 

He referred to a somewhat similar case which appeared to have benefited from 
injections of anti-streptococcal serum. 
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34 Semon: Dermatitis Repens; Wigley: Folliculitis Decalvans 


Dr. H. W. BARBER said that apparently Dr. Semon was referring to the type of case 
which F'réche first described. He (the speaker) had had two cases. Audry thought that 
Crocker’s dermatitis repens was not the same as Hallopeau’s acrodermatitis, but he (Dr. 
Barber) thought that was a mistake. He thought there was a localized form of the disease and 
a generalized form, the latter being very rare. He did not think Dr. Semon’s case could be 
quite the same, because the early lesion was a bulla or vesicle, with clear contents. The 
histology of both the localized and the generalized form was the same. The essential 
lesion was from the beginning a subcorneal pustule ; there was a large collection of 
polymorphonuclear leucocytes just beneath the horny layer, so that the earliest visible lesions 
were purulent. 

As to pemphigus vegetans, he understood that this was merely ordinary pemphigus 
complicated by secondary infection with Bacillus pyocyaneus. Dr. Semon’s case, now shown, 
seemed to correspond rather to the so-called impetigo herpetiformis, a very rare condition, 
which had been described chiefly on the Continent. Most of the subjects of impetigo 
herpetiformis had been pregnant women, but some had been men. 

Dr. W. W. GOLDSMITH said it was puzzling that in cases of impetigo herpetiformis 
‘described on the Continent the lesions were always sterile. 

He did not think it justifiable to consider a staphylococcal cause unlikely if the contents 
of bulle were clear on first appearance. In a recent little epidemic among nurses at 
University College Hospital, the lesions were large almond-sized bull on the fingers or 
thumb. Some had very thick roofs, which could not be punctured by a platinum needle ; 
secondary infection was out of the question. The contents were clear or faintly milky. He 
had made cultures from several lesions in several patients, and all had yielded a copious pure 
growth of Staphylococcus pyogenes aureus. These blisters had not the same tendency to 
spread as the streptococcal “ turniole.” He considered it probable that in Dr. Semon’s case 
the lesions were staphylococcal. 


Postscript (February 7, 1928).—Since this case was shown there has been 
marked deterioration, with extension of the bulle to the sealp, back, and abdomen. 
The patient suffers from sleeplessness and has lost weight, and there can now be 
little doubt that Dr. MacLeod’s suggestion of pemphigus is the correct diagnosis, 
although there is no pronounced tendency to “ vegetations.” 


Case of Folliculitis Decalvans. 
By J. E. M. Wiatey, M.B. 


PATIENT, a girl, aged 4, has irregular bald patches, showing atrophy of scalp, 
chiefly affecting vertex and spreading down over parietal regions. Tufts of hair and 
single hairs present in bald patches. Hair black and coarse. Microscopical examina- 
tion of hair shows no fungus but large numbers of staphylococci in the sbaft. 

She has slight general xeroderma with eczematous patches in antecubital fossx. 
Left internal strabismus. General appearance of child somewhat suggests cretinism, 
but she is stated to be quite bright mentally, and prolonged treatment with thyroid 
is alleged to have had no effect. Wassermann reaction negative. 

Condition is said to have commenced as a scabbed and crusted affection of scalp 
when patient was aged three months: probably this was impetigo. It was treated 
at various hospitals, both locally and with ultra-voilet light and thyroid extract, 
but apparently with no effect. 
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Mycosis Fungoides. 
By Knows Ley Sispiey, M.D. 


J.C., FEMALE, married, aged 49. She came first to St. John’s Hospital in March, 
1918, with a history of a generalized skin eruption of two and a half years’ duration. 
She had been in the German Hospital under Dr. Parkes Weber. At that time her 
case was one of pityriasis rubra. She was a typical “ femme rouge”; the skin was 
generally red and irritable and freely desquamating all over. It was impossible to 
detect any areas of normal epidermis. Her general health was not affected. 

The condition continued without much change for several months, and then some 
areas of pale skin appeared. About this time I showed the case at a meeting of 
this Section as one of “ premycosis,’”’ but the patient left before the case was 
discussed. 

For years the condition has continued much the same, fresh pale areas of skin 
appearing and disappearing, the desquamation being sometimes more and sometimes 
less. 

The only treatments which appear to have in any way influenced the condition 
have been vapour baths and X-rays, of which she has had so much that one has 
heen diffident about giving her any more, especially as there are some areas of 
telangiectasis. Ultra-violet light did not have any effect. At one period some 
injections of hectine appeared to be of benefit, but injections of salvarsan, bismuth, 
collosal manganese, and contramine at different times did not influence the condition. 

On October 27, 1927, a gelatinous-looking, circular, slightly raised tumour, 
about 2 in. in diameter, appeared on the right hip, and since then others have 
appeared on the right anterior axillary fold, the front of the neck and the fore-arms. 
Some of these are painful and discharge slightly. 

Several blood-counts have been made; in 1919 the white cells were down to 
$250, in 1925 they were 7,700, and recently 5,600. The red cells throughout have 
heen fairly constant at 4,850,000. 

The eosinophils in 1919 were 1 per cent.; in 1921, 5 per cent.; in 1922, 2 per 
cent.; in 1923, 8 per cent.; in 1925, 1 per cent.; in 1927, 5 per cent. 

On January 18, 1925, her serum contained 15°2 mgm. calcium per 100 c.c., the 
normal being 10 to 11 mgm. per 100 c.c. 

The urine has always been normal, and her blood-pressure is 130. 

The diagnosis has often been debated. In December, 1926, she was shown 
hefore the St. John’s Hospital Dermatological Society, when the case was considered 
to be of psoriasis. I pointed ovt that the nails had never been affected, and a 
hiopsy from infiltrated patch on fore-arm was reported on January 3, 1927, as 
follows: Section shows some degree of hyperkeratosis, cedema of the prickle-cell 
layer and separation of the prickle cells with slight round-celled infiltration of the 
snperficial layers of the corium. The appearances suggest that the condition is one 
of psoriasis. 

Dr. F. PARKES WEBER said that many years ago, when the patient was under his care at 
the German Hospital, the idea had occurred to him that the skin condition might be a 
premycotic one. The red eruption seemed now to be more elevated. 
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Extensive Lupus of the Face of a Young Girl with Microstoma, 
Ectropion, and Early Malignant X-ray Papilloma. 


By W. J. O'Donovan, M.D. 


H. G., A GIRL, aged 19, first came to the skin clinic at the London Hospital, 
November 25, 1927. 

Lupus had begun under her nose when she was aged 7: she has attended several 
provincial hospitals. 

She has not had any specific fever, nor has she had any operation on her 
cervical glands. 

The history, as related by the patient, includes eighteen months’ treatment by 
X-rays, at first administered fortnightly to the face. At Plymouth she was treated 
by Finsen light for three months. 





The patient has a inutilated, widely scarred face: both ale nasi are gone, and the 
nose is represented by a very slight prominence in a flat area of white tissue 
stretched over the region of the mouth. The scar, which extends from both eyes to 
under the chin, is highly vascularized ; it is covered by many small scabs and a large 
superficial purulent ulcer involves the greater part of the right lower jaw. The right 
lower lid is everted, and the mouth is represented by an opening an inch across, 
through which she takes only liquid food, and that with some difficulty. There are 
no enlarged glands of the neck. 
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On the skin below the left angle of the mouth is a raised, moderately firm, smooth, 
pink papule, whose surface texture is finely granular, different from that of normal 
skin. This is the first lesion seen in cases in which destructive carcinomatous ulcers 
due to X-rays develop rapidly. 

I put this case on record because it is the youngest case of X-ray carcinoma cutis 
that 1 have hitherto seen, and because the knowledge of this late X-ray effect is not 
yet fully appreciated beyond the circle of professional dermatologists. 

Dr. MACLEoD (President) said that this case illustrated the great danger of attempting to 
eradicate lupus by X-rays. The impossibility of doing so without replacing the tuberculosis 
by X-ray dermatitis had often been forcibly pointed out, and could not be sufficiently stressed. 


Adenomata of Mucous Glands. 
By W. N. GoupsmitH, M.D. 


THE patient, a man aged 31, began to complain one and three-quarter years ago 
of soreness and discomfort of the palate. For some months he had no treatment. 
Then he was advised to give up smoking, but three months’ abstinence produced no 
improvement. In May, 1927, he presented the same appearance as now, namely, 
a cluster of little whitish tumours, each with a red centre, on either side of the 
middle line at the junction of the hard and soft palate. The whole palate presents 
a granular appearance, which may be due to hypertrophy of the mucous glands. 
Destruction by galvano-cautery was followed after one month by a regrowth. 

The clinical appearance was identical with that of the case shown by Dr. Wigley 
in February (Brit. Journ. of Derm. and Syph., 1927, xxxix, p. 314), and both may be 
examples of the condition which was described by Fordyce and MacKee (American 
Archives of Derm. and Syph., May, 1926), and which they considered to be one of 
adenoma of the mucous glands. I found it impossible to obtain a satisfactory 
histological specimen of this case owing to the friability of the material. In the 
two earlier cases there were no subjective symptoms. But my patient complained of 
burning and roughness and was anxious for treatment. The red central point was 
interesting and characteristic. Both this man and Dr. Wigley’s patient were heavy 
smokers. 


Case for Diagnosis. 
By G. B. Dowtine, M.D. 


PATIENT, female, aged 42. 

History..—Almost twelve years ago a small spot developed on the left leg, which 
she thought was a mosquito bite. The spot spread very slowly centrifugally, and is 
now wn oval patch, measuring 2} by 15 in. In the early stage superficial vessels, 
coming from the centre in a rachial direction, were observed, but, as the lesion 
enlarged, the central vessels disappeared, but little vessels could still be seen at the 
periphery. She has now a slightly sclerous plaque, over which the epidermis looks 


thin and translucent. At the periphery large numbers of the little vessels are 
visible. 

My immediate diagnosis was artefact, but on further consideration | altered my 
opinion. 


I removed a piece for section, but I have not yet seen it. 


Discussion.— Dr. MACLEOD (President) said he thought there were two possibilities, e1ther 
sclerodermia or artefact. The skin was not definitely sclerodermal, and he thought the 


to be a spreading telangiectasis. 
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Dr. H. MACCoRMAC said he had shown a similar case before the Section some time ago, 
and he had watched two cases of the kind some time afterwards. A very curious, almost 
transparent scar developed, as if the skin had been soaked in xylol. The vessels could be 
seen. The opinion formed afterwards was that they were cases of sclerodermia. 


Case of Multiple Epitheliomata. 
By H. Hatpin Davis, M.D. 


THIS patient, a man aged 79, came to the Skin Department of the Royal Free 
Hospital complaining of irritating patches on his legs. He presented on his left shin 
un oval patch, about 24 in. in length and 14 in. broad, somewhat indurated 
in texture and with a rather warty surface leaden ic hue. Just below it on the 
outer side of the leg were two other much smaller patches, otherwise of similar 
characteristics, and there were two more patches, also small, but similar, on the 
other leg. Clinically, the appearances were those of lichen verrucosus, or prurigo 
nodularis. A biopsy, however, was taken, one of the smaller pieces being excised 
fairly completely, and greatly to my surprise the pathologist reported epithelioma. 
I therefore induced Professor Dible to make and stain more sections, which left no 
doubt of the correctness of the diagnosis. The sections have since been examined by 
one of the secretaries of this Section (Dr. Thomson), who has a very considerable 
experience of cutaneous histology, and he too agrees. The points of interest in this 
case are: (1) The complaint of irritation as a leading symptom in a case of epithelioma. 
(2) The question whether this is a case of Bowen's disease. (8) The question as to 
the proper treafment ; personally I am inclined to try radium. 














Section of Ophthalmology. 
President—ERNEST CLARKE, C.V.O., F.R.C.S. 


December 9, 1927. 
Clinical Meeting held at the Royal London Ophthalmic Hospital. 
Hyperphoria, Cured by Operation. 
By F. A. WrLutamMson-NosBie, F.R.C.S. 


K.C., FEMALE, aged 24. 

History.—Severe headaches. Several changes of glasses. Diplopia on waking, 
manages to obtain single vision during the day by tilting her head. Glasses 
incorporating vertical prisms give some relief but are too heavy to wear with any 
comfort. 

Sph. + 0-75 _ 6 lh sees Sph. + 0°75 _ 
Cyl. — 0-37. 4 mm On. - Om 6 

30 15 
Fields, colour perception and fundi: normal. Neurological examination: negative. 
Hyperphoria, with Maddox rod, corrected by prism 20° base down before right eye 
when looking straight ahead. With red and green glasses vertical separation of 
images increasing on looking down, lower image belonging to right eye. 

Treatment.—October 10, 1927. Recession of left inferior rectus 2 mm. under 
local anesthetic. 

December 1, 1927.—Hyperphoria, Maddox Road test corrected by 1° prism base 
down before right eye. No headaches, no diplopia unless she is lying down and 
looks over shoulder. 


Kxamination.—Right eye 


Melanosis of Lid and Conjunctiva. 
By Cyrit WALKER, F.R.C.S. 


Mrs. D., aged 46. 

History.—A black nodule was noticed near the upper punctum two years ago. 

Patient first seen by exhibitor, September 23, 1927. At that time the 
pigmentation had invaded the whole of the nasal side of both the ocular and 
palpebral conjunctiva, giving the inner half of the conjunctiva a dusky, mottled 
appearance. The original nodule was then rather more than 3 mm. in diameter. 
There was pigmentation of the skin round the caruncle. The caruncle itself is 
not involved. Besides the general dusky infiltration there are several dense black 
nodules in the ocular conjunctiva. The largest is about 6 mm. long. Vision is 
normal, there are no intra-ocular changes, and no pigmentation spots anywhere on 
the skin. 


F—OpuHTH | 
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December 5, 1927. Patient's health is good. The pigmentation may be a very 
little darker in some places than it was in September, but there is practically no 


change. 


Discussion.—Mr. WALKER said he would like to know whether members thought it 
was necessary to do anything—whether, for example, it would be advisable to remove a 
small portion of the melanotie region for purposes of microscopical examination, or whether 
even that might be detrimental and lead to a more rapid development of the condition. He 
had had the case under his observation for only two and a half months, and during that time 
there had been little if any change in the condition. Possibly it was a little blacker 
looking than when he first saw it, but he could not see that it had extended anywhere. One 
interesting point was that it looked as if the flat pigmented area on the conjunctiva was a 
contact product from the original growth. 


Colonel W, LisTER said he had had a very similar case. It had begun in the same way, 
nothing was allowed to be done for a long time. He watched it for eighteen months. 
Opposite the point of contact another similar growth developed, and ended as a definite 
melanotic sarcoma, for which he had to remove all of both lids and the eye. He 
therefore thought Mr. Walker would be justified in removing a small portion for microscopical 
examination, and in radical treatment if there were any question of malignancy. 


Miss IDA C. MANN said she also had intended to show a case of melanosis of the 
cojunctiva, but the patient had not come. It was very similar in appearance to Mr. 
Walker’s case, but it had been known to exist for twelve years, as Mr. Treacher Collins had 
seen it in 1915, and in all probability it went back longer than that. The patient is now 
aged 76 and is in perfect health. The condition was stated to have followed a conjunctival 
ecchymosis, and had not altered during the time the speaker had been watching it, and 
apparently over a long period, to judge from some sketches made by Mr. Collins. 


A Melanotic Tumour of the Lower Lid. 


By A. F. MacCattan, C.B.E., F.R.C.S. 


Miss F.S. was sent to consult me at Westminster Hospital, by Dr. Norman 
Kerr, on November 8, 1927. She had a black pigmented growth about the middle 
of the right lower lid, just raised slightly, and at the junction of the skin and the 
conjunctiva. It measured 5 mm. in horizontal extent. On the palpebral conjunctiva 
were seven tiny pigmented spots. 

This is believed to have begun as a freckle about four months ago. There is no 
glandular enlargement. The patient has many small pigmented moles on various 
parts of her body, as have several of her family. There is no sign of anything 
abnormal in her chest, abdomen, or peivie organs. 

The case was shown at a meeting of this Section on November 11, 1927, for 
diagnosis. It has been seen also by many surgeons at Westminser Hospital and at 
the Royal College of Surgeons. The general opinion was that it was a case of 
melanotic cancer, and that it should be removed, together with the pigment-bearing 
conjunctiva. 

On November 28 the growth had extended. It now measured 64 mm. 
horizontally, and the pigmented spots on the palpebral conjunctiva had increased to 
thirteen. 

Mr. Walter Spencer considered that it would be sufficient to remove the tumour 
by a V-shaped incision, leaving 1 mm. of unpigmented skin between the growth and 
the incision, at the same time removing the affected conjunctiva. 
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Operation on November 20, 1927. I first split the outer canthus and removed 
widely the affected conjunctiva. I then excised the growth by a V-shaped incision 
through the whole thickness of the lid, including 12 mm. of the free border of the 
lid between the incisions. By extending the incision in the outer canthus in a 
Y-shaped manner, and undermining the skin I brought the parts together. The 





Fic. 1.—Melanoma of lower lid. Before operation. 


present condition of the patient shows little evidence of the amount of tissue removed. 
The portion removed has been examined microscopically by Dr. Braxton Hicks, 
Pathologist of Westminster Hospital, who is unable to express a definite opinion on 
its malignancy. A microscopical section is shown and I shall be glad to hear 
opinions on this point. 


F—OPHTH.2 * 
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Fic. 2.—Melanoma of lower lid. After operation. 


Discussion.—Mr. H. NEAME thought, from the appearance of the section, that it was a 
malignant growth. 


Mr. A. C. HuDSON thought it difficult to decide the question as to malignancy on the 
basis of a single section, and that examination of bleached sections might be of value in the 
demonstration of mitosis suggestive of malignancy in the pigment-bearing cells. From the 
clinical features of the case, however, there could be little doubt as to the malignancy of the 
growth. 


Mr. R. AFFLECK GREEVES said the growth was of the nature of a pigmented mole. 
The edges of the tumour did not show definite malignancy, but the cells were rather exuberant, 
and were undoubtedly rapidly growing cells. It was difficult to say on the evidence of one 
section that the growth was definitely malignant, though it was certainly suspicious. Serial 
sections might possibly afford definite evidence. 
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Melanotic Sarcoma of Ciliary Body (Section). 
By ErRNEst CLARKE, C.V.O., F.R.C.S. (President). 


THE patient was a woman, aged 51. In the right eye at the limbus, about 
“10 o’clock,”’ was a small black spot, which extended backwards slightly. The eye 
was removed, and the section was made by Miss Mann. It shows an atrophic and 
thinned iris with ectropion of the uvea. The angle is blocked by a melanotic 
sarcoma extending forwards into the anterior chamber for about 2mm. _ It springs 
from the anterior part of the ciliary body at the level of the scleral spur and has 
spread forwards from this, extending along the posterior surface of the cornea and 
the anterior surface of the iris. The patient died exactly five years after the 
enucleation, from melanotic sarcoma of the liver. 


Parinaud’'s Conjunctivitis. 


J. CotE MarsHALt, F.R.C.S. (shown by Mr. HumMpHREY NEAME, 
F.R.C.S.). 


THIS case was shown at the meeting held November 11, 1927. The exhibitor 
now produced a picture showing the condition as it appeared at that meeting. 
The conjunctiva was now perfectly smooth, and the pre-auricular gland had become 
smaller, though it was still palpable. 


Mr. ERNEST CLARKE (President) said that some opinions were expressed on the last 
occasion as to whether the condition was tuberculous. The gland was most definitely 
smaller now, and he understood that the treatment had been simply the application of a mild 
antiseptic, proving that the original diagnosis was probably correct. 


Postscript.—The treatment was 2 per cent. drops of mercurochrone (Martindale’s) which 
had been used very successfully in America; the result in this case was most striking, the 
improvement showing itself directly the drops were used, and the condition clearing up 
entirely within fourteen days.—J.C.M. 


Disappearance of Cataract. 
By C. B. GOULDEN. 


H. D., FEMALE, aged 69. 

History: August 8, 1924.—Left failure sixteen years. Left quiet, “K.P.,” 
atrophy of pigment border of iris, lens opaque, many coloured crystals. Right 
marked relief of adult nucleus. 

September 2, 1924.—Left convection, currents in the lens which is quite fluid, 
the erystals falling behind the anterior capsule and rising in the deeper parts. 

November 3, 1925.—The currents in the lens no longer seen. Large mass of 
itreous opacity. 

April 13, 1926.—The left lens has disappeared, and only the folded capsule 
emains, the anterior and posterior parts of which are visible. 

November 8, 1927.—Left atrophic iris tremulous. No crystals seen in the lens 
apsule. 
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Relapse of Interstitial Keratitis. 
By Humpurey NEAME, F.R.C.S. 


Mr. NEAME said that he brought up this case as an interesting and 
uncommon condition. In 1926 the patient, a man, had a definite, but not severe, 
attack of interstitial keratitis in the left eye. Within about two months the eye 
quieted down, and vision came back to ;°s. In the earlier part of the present year 
he had a fairly severe attack affecting the right eye, which had also now quieted 
down completely. About six weeks ago the left eye again had a very severe attack, 
from which it still suffered. Well-marked features were the cedema of the corneal 
epithelium and the deep striation of the cornea. 


Symmetrical Lens Opacities in a Boy, aged 11. 
By Humpurey NEAmg, F.R.C.S. 


History.—The boy’s father noticed during the last year that when reading he held 
his book close to his face. The patient complains of headache after school. He 
states that the eyes were tested at school when he was 7 years of age, and no 
glasses were ordered. 

December, 1927, under atropine: V. R. = 3%; V. L. = 3%. 

Error about + 2°5 D., and + 0:5 sph. + 0:75—180. 

Evidence suggestive of congenital specific disease. Parietal bosses slight, 
probably normal. Teeth: incisors healthy; canines narrow; first molars, four are 
of ‘“Moon’s” type. The lens in each eye shows a somewhat crescentic anterior 
opacity on the temporal side. This is dense. There are also less dense opacities 
near the posterior pole in each, diffusely arranged. 

The history suggests that at least some of the lens opacities have developed 
recently. : 


Congenital Bilateral Dislocation of Lens in Twins, aged 6. 
By M. H. Wuitina, O.B.E., F.R.C.S. 


IT is interesting to have brother and sister so affected. The children seem 
physically somewhat peculiar. Their heads are small, narrow, and pointed. As the 
boy sees fairly well in the aphakic field, 1 performed optical iridectomy in this case. 
In the case of the girl there was not very much aphakie area, and I tried to needle 
the lens, but although I got the needle into the lens it did not seem to make any 
difference, except in the small needled spot. 

Both these children are examples of the condition known as arachno-dactyly, 
which is characterized by muscular hypotony, long thin fingers and small heads. 
and with which are often associated congenital defects of the eye. 

Postscript.—Since the date of the meeting I have performed optical iridectomy in 
the case of the girl also. 
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Obstruction of Macular Artery of Right Eye. 
By Frank JULER, F.R.C.S. 


Mrs G. McL., aged 28. 

History.—Right vision dim, with sudden onset. November 10,1927: R. V. = $; 
L. V. = §. Seen first on November 14, 1927, with opacity in right retina above 
macula, occupying an area between an irregular horizontal lower level and the 





superior temporal vessels. In this area a small artery is visible (? branch of central 
artery, ? cilio-retinal vessel). This artery has altered in calibre at different times. 

December 1, 1927.—White retinal opacity has now disappeared. Vision as 
before. 

General Condition.—Three months pregnant. Urine: No albumin or sugar. 
No evidence of vascular disease. B. P., 125/85. 

Wassermann.—Negative. 


Choroiditis Juxta-Papillaris. 
By Ipa C. Many, F.R.C.S. 


PATIENT, a girl, aged 13. Referred from school clinic for failure of vision in 

left eye. First seen August 17,1927. V.R.§. V. L. fingers at 6 in. 

L. fundus. There was on the first examination a raised, white, sharply delimited 
welling (6 D) on the temporal side of the disc. There has since developed a slight 
igmentation at the temporal side. 

Previous Ilinesses.—Scarlet fever, measles, whooping cough, chicken-pox. 
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The defect was discovered during routine examination at the school clinic, the eye 
having been passed as perfect a year before. When first seen at Moorfields, vision 
was reduced to fingers at 2 ft., and there was a swelling beneath the retina on the 
temporal side of the disc. This is now subsiding and vision had returned to 3‘. 
There is remarkably little vitreous haze and no cyclitis. The Wassermann and 
von Pirquet tests are negative, the tonsils and adenoids have already been removed, 
and all that can be found wrong with the child is one slightly decayed tooth. 
The case is shown for suggestions as to the etiology, which is very obscure. 


Solitary Patch of Choroiditis, Right. 
By Humpurey Neamge, F.R.C.S. 


G. C., FEMALE, aged 20. 

History.—At Moorfields Hospital, October 29, 1927, complained of black spots 
seen in front of right eye for two weeks. Vitreous opacities. A patch of choroiditis 
above and to the nasal side of disc and about a dise diameter away from it. 
Fields taken with a 2-degree white and 0-25-degree white object correspond very 


o 3.30.27 . 
Object 025 white 

go Lister perimeter 

artificial light. 
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closely ; taken with a Bjerrum screen zo55 and zdéo white show continuity of blind 
area, due to patch of choroiditis, with the blind spot. A complete tield defect 
extends to the periphery, even with a large white object (see chart). 

The point of special interest for which the case is exhibited is the severity of the 
lesion, which is such as to destroy the conductivity of the nerve fibre layer over it. 
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Discussion.—Mr. BEATSON HIRD said that he had had a similar case about eighteen months 
ago ina youth. He regarded it as a typical instance of Jensen’s choroiditis juxta-papillaris. 
In the acute stage there were vitreous opacities, as well as “K.P.” The whole thing had 
subsided, but there was a blind segment left—a notch out of the field. Although every test 
had been carried through in the hope of discovering the cause, no etiological factor had been 
found. 


Mr. ERNEST CLARKE (President) said that he had once had a case which resembled 
very closely the case of choroiditis juxta-papillaris shown by Miss Mann. It was said to be 
tuberculous, but the patient recovered perfectly without any treatment at all. There 
remained, however, an atrophic patch just as in the case shown that afternoon. 


Drusen in a Girl aged 15, 
By Dovuatas CARDELL, F.R.C.S. 


THIS condition is not very common. The literature does not help much with 
regard to its etiology. The interesting point is whether such a case is simple or has 
a malignant tendency, i.e., whether there is any tendency to inflammation of the 
surrounding structures. One case has been recorded with macular degeneration, 
and one with retinitis ; a similar condition occurs, of course, in retinitis pigmentosa. 
I show on the screen a drawing which I made from a case exhibited by Captain Viner 
in 1918, who stated that there was no new growth or formation of blood-vessels in 
the mass, which completely covered the optic disc. In the other picture which 
I show members will see that one of the arteries was occluded before it reached the 
growth; after it had passed the growth it was represented by a white line. 


Bilateral Tumour of Orbit. 
By M. Wuitine, O.B.E., F.R.C.S. 


THIS patient has a swelling in both upper fornices. The swelling in the right eye 
is much the larger, approaches the limbus, and appears to be fixed to the globe. 
In the left eye the tumour appeared neither to be fixed to the globe nor to the lid, 
but I think the appearance was somewhat deceptive. Feeling through the lid in the 
upper part of the orbit one can detect a thickening, which I believe to be the tumour, 
extending backwards. In that case it is fixed to the roof of the orbit. The swelling 
in the right eye has been noticed for about eighteen months, but has probably been 
present longer. The question is first one of diagnosis and then of treatment. The 
case is rather complicated by the facts that the Wassermann reaction is positive, 
and that a small piece removed. from the left tumour has the appearance of 
a lymphoma. It really looks more like a growth than an inflammatory condition, 
and it has well-formed blood-vessels, but I think we must try anti-syphilitic 
treatment, and if that fails then some other treatment. There is just one other 
point to bear in mind, namely, that if this is a neoplasm lymphosarcoma is rarely 
bilateral. The fact that this growth is bilateral is against a diagnosis of lympho- 
sarcoma. 
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28 Hudson: Macular Degeneration ; Antenatal Corneal Ulceration 


Bilateral Macular Degeneration. 
By A. C. Hupson, F.R.C.S. 


J. R.. A GIRL, aged 7. 

History.—Only child; mother has had no miscarriages. No family history of eye 
disease. Whooping cough when aged 2 years. German measles eight months ago, 
and influenza just before that. Tonsillectomy seven months ago; tonsils were 
large and tough. No history of exposure to strong light. Is bright and intelligent, 
has never had fits, and shows no signs of central nervous disease. 

One year ago, on beginning to do lessons, was noticed to look sideways. Seven 
months ago was seen by an ophthalmic surgeon, who found R. and L.V. = is, with 
apparently rather difficult fixation, but no evidence of fundus disease. 

Present Condition.—R. and L. V. = #5, J. 15; fixes with each eye turned about 
30° to right. Hypermetropia in each eye about 1 D. No nystagmus. Fundus each 
eye normal, except for ill-defined circular area, of about two disc diameters in each 
macular region, which presents a mottled appearance due to irregular clumping of 
retinal pigment. 


Results of Antenatal Corneal Ulceration. 
By A. C. Hupson, F.R.C.S. 


J. R., AGED 3 weeks. Five other children; all healthy. 

Born at term, twenty-four hours after rupture of membranes. Erythema of skin 
of face and eczema of front of neck noticed at birth. There has been some discharge 
from right eye since the second day. 

Both eyes are smaller than normal. Right eye: Scanty purulent secretion with 
slight evidence of present or past conjunctival inflammation. Cornea very small 
and flattened; much superficial vascularization at periphery surrounding central 
extensively scarred area of horizontally elliptical form, a portion of which, about 
1-5 mm. in all diameters, appears black, owing to excessive attenuation, perforation 
having either occurred or being imminent. Left eye: Appearances as in right except 
that there is no obvious sign of localized attenuation. 

Bacteriological examination of secretion from right eye shows a Gram-negative 
bacillus and a small diphtheroid bacillus. 

Wassermann reaction is negative. 


Corneo-Sclerectomy in Old Interstitial Keratitis. 
By Basin Lane, F.R.C.S. 


THREE cases with corneal opacities, due to interstitial keratitis, all showing 
marked visual improvement following corneo-sclerectomy. 

Case I.—Female, aged 35, illiterate until after the operations. Formerly R. V., 
C.F. half metre; L. V., C. F. one metre. Now sees with correction R. 5; L. 36, and 
Sn. 1-25 at one-quarter metre. 
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Case II.—Male, aged 28. Formerly R. 2%: L., C. F. one metre. Left eye only 
operated on. The left vision improved with correction to 7°, and he was able to 
resume his occupation of driving a horse-drawn vehicle, and has continued to do so 
for the last six years. 

Case III.—Female, aged 22. Before operations R., C. F. one metre; L. V., C. F. 
half metre. Now, with correction, R. V. 3%; L. V. is partly. 

The operation is carried out by cutting a conjunctival flap, as designed by 
Colley, by splitting the cornea, as described by me in the Lancet of April 13, 1912, 
and turning down a conjunctivo-corneal flap, by making a scleral section into the 
anterior chamber with a Lang’s broad needle, by enlarging the incision laterally 
with a Desmarre’s secondary cataract knife (convex edge), abscission of the sclero- 
corneal flap so isolated with Lagrange sclerectomy scissors, performing an iridectomy, 
as described by William Lang for glaucoma, care being taken to produce a small 
irido-dialysis at each side. The section should not occupy more than a quarter of 
the circumference of the cornea. 

The space thus produced allows fluid to reach the cornea and enter the stroma, 
which gradually becomes more translucent at the edge. 

The improvement is gradual, and therefore cannot be attributed to the 
iridectomy. 


Obstruction of Right Superior Temporal Artery in a Woman 
aged 24. 


By Houmporey NEAME, F.R.C.S. 


Mr. NEAME said the superior temporal artery on that side was narrower than 
any other of the main retinal branches. There was an absolute loss of field in 
the eye, very similar to the field he had shown in his former case that afternoon 
—a very clean quadrant defect that was blind to a large white object. He would 
point out the possibility of spasm and of some recovery of vision even yet. Some 
experimental work had been done in France on the inoculation of adrenalin into 
the vitreous of rabbits. There was loss of vision as tested by the light reflex 
(blinking of the eyelids on exposure to light), but after three or four weeks of 
blindness the vision returned. The spasm of the retinal arteries resulting from 
adrenalin in the vitreous eventually disappeared and left a seeing eye. 


‘*? Retinitis Punctata Albescens.” 
By HumpHreY NEAME, F.R.C.S. 


THE appearances are similar to pigmentary degeneration of the retina in respect 
to the streaks and spots of pigment, many of which are upon the retinal vessels. In 
addition to pigmentary degeneration there are numerous little whitish spots, chiefly 
in the superior nasal region of the left eye. There is contraction of the field in both 
eyes and night blindness, so that in several respects there is a resemblance to 
retinitis pigmentosa. 


Mr. ERNEST CLARKE (President) said that he would not have labelled this case as above. 
It was much more like degeneration of the retina with some choroiditis. In retinitis 
yvunctata albescens the spots were very definite, sometimes glistening, and the general 
appearance was quite different from Mr. Neame’s case. 
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Macular Degeneration after Retinitis Circinata. 
By Humpurey NEAME, F.R.C.S. 


A.D., MALE, aged 44. 

Case shown at meetings of Section of Ophthalmology in 1922 and 1923. 

June, 1922.—Right macular; retinal hemorrhage. 

August, 1922.—Circular, grey-white, raised patch in upper macular region with 
old and recent hemorrhage. 

September, 1922.—Retinitis circinata faintly seen and angioid streaks noted. 

October, 1922.—Retinitis circinata well-defined. 

December, 1923.—Disappearance of white exudate of retinitis circinata and 
replacement by black strands. Persistence of swelling near the centre of the macula 
but less prominent. Small recent hemorrhage. Angioid streaks much as before. 

December, 1927.—Angioid streaks as before. The right macular region shows if 
anything more dead white pallor and diminution or absence of swelling, with 
well-marked pigment proliferation overlying retinal vessels. The left macula is 
slightly mottled and has well-marked pigment proliferation chiefly above and to its 
nasal side. 


Mr. M. HEPBURN objected to the description of this case as given by Mr. Neame. Retinitis 
circinata occurred as the result of the disturbance of the macula; it was, so to speak, the 
overflow of exudate, part of which became organized later on, while other parts were wholly 
or partially absorbed. Mr. Neame appeared to think that the scarring was the result of the 
retinitis circinata. Many years ago he (the speaker) had looked up all the cases published 
and described as retinitis circinata, and in every case there was a scar in the macular region. 


Demonstration: An Apparatus for Exercising Heterophoria and 
Squint Cases. 


By KennetH R. SmitH, M.B., B.S. 


THE construction of this apparatus (the binoscope) for training binocular vision 
is based upon the characteristic fact observed in children’s squint, namely, that the 
child sees with one eye only at one and the same time, and that when the eye which 
sees, say the right eye, is covered or screened, he sees with the other, the left 
eye. 

In this apparatus the field of vision of each eye is partially screened, so that the 
sight of both eyes is necessary for the whole of the visual object to be seen at the 
same time. The manner of the partial screening of the field of vision is as follows: 
The central part of it is visible to both eyes; the lateral parts of it are each visible 
to one eye only. It is thus of the same type as the natural field of vision out of 
doors, in which one sees farther to the left with the left eye, and farther to the right 
with the right eye, but the whole of the intervening part is visible to both eyes. 
The field is comparatively large. A variety of visual objects can be employed, such 
as the ordinary picture books used by children, toy bricks which may be of different 
colours or have letters or figures on them, or elementary lesson books for spelling, or 
the like. Ordinary playing cards are very useful for the purpose, or similar cards 
used in children’s games. 
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No prisms or lenses form part of the apparatus, but they can be used in 
connexion with it, that is, they can be employed while exercising with it. Apart 
from the necessary partial screening, interference with natural vision is reduced as 
much as possible. 

The eyes are not hidden and their movements can be observed. 

Kither of two arrangements of the screening can be used. In one the nasal 
side of the field of vision of each eye is partially screened, and in the other the 
temporal side of the field of vision of each eye is similarly screened. 

The expression © training binocular vision” needs the recognition of an anatomical 
basis to render it a satisfactory one. 


© 

















In the cases of heterophoria met with in the Royal Air Force, the sight in each 
eye is normal, except perhaps for a slight refractive error, and the movements of 
each eye separately are perfect, and similar conditions are observed in many cases 
of children’s squint. The eyes themselves, and the muscles which move them, 
present nothing abnormal in these cases of disordered binocular vision, and are 
therefore not the anatomical basis required. 

The variable condition of the sense of sight mentioned above, namely, that the 
retinal image in the squinting eye, which brings no conscious impression, does so 
immediately when the other eye is covered, points at once to the cortical centres as 
the only possible anatomical basis, and fixation which accompanies the conscious 
impression further indicates the centres for central vision. 
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Ferrier locates the centres for the central vision of each eye in the angular gyrus 
of the opposite side. He says: “ It appears to me, therefore, that in addition to the 
representation of the correlated halves of both retinz in the corresponding occipito- 
angular region, the angular gyrus is the special region of clear or central vision of 
the opposite eye, and perhaps to some extent also of the eye on the same side.” 
He further adds: “ Each occipital lobe is in relation with the half of each retina on 
its own side, while each angular gyrus is in relation with the centre of the opposite 
eye.” 

His conclusions in reference to the representation of the correlated halves of 
both retinz in the corresponding occipito-angular region appear to be generally 
accepted. His opinion that the central vision of each eye has its own separate 
centre in the angular gyrus of the opposite side seems to have attracted less attention. 
Yet his experiments seem convincing, and the clinical features of children’s squint 
correspond with them. The account of his experiments and of his scheme of the 
optic tract and visual centres give an anatomical representation of binocular and of 
one-eyed vision such as we are seeking. Both these centres in the right and in the 
left angular gyrus must be active for binocular vision. It is easy to understand the 
cessation of activity in one as attention slackens from fatigue; and that general 
conditions of ill-health and debility, or even mental conditions occasioned by 
unaccustomed surroundings, may disturb the conjoined function of both these centres, 
especially when it is in the unstable condition of childhood. It is also easy to 
understand that training establishes a habit of conjoined activity. 

In using the binoscope it is well to commence with three cards or similar objects. 
The question then naturally arises, “How many cards do you see?”’ The reply may 
be, “Two cards,” “Three cards,” or “ Four cards.” Seeing two cards indicates 
that the sight of one eye only is being used. Seeing three cards indicates central 
vision in both eyes. Seeing four cards indicates vision in both eyes, but central 
vision in one only. 

My experience so far is that practically all children under six or seven years of 
age with fairly good sight in each eye see the three cards with central vision when 
using the binoscope; this may be for an instant only, and then the eyes revert to 
their abnormal position of rest. Practice with the binoscope tends to establish the 
habit of using the sight of both eyes at the same time, and of retaining it. In any 
case young children may be expected to use one-eyed sight occasionally, and when 
they do so the abnormal position of rest shows itself as squint until the cortical centres 
are sufficiently matured for their action to be stable, and binocular vision becomes 
constant. 

Some children may see only two cards. This apparently depends more on their 
general condition of debility and ill-health than upon local conditions, and under 
more favourable circumstances they see with both eyes. 

When the squint has lasted a considerable time, as in older children, the reply 
may be, © Four cards.” 

The two following cases, particulars of which have been sent to the medical 
papers, illustrate this. They both came to my notice while acting as medical officer 
in charge of troops, and they further serve to show what a simple and easy matter 
the carrying out of sight training is in military barracks, which may be compared 
to a well-organized school :— 


H. S., a boy of 15, attached to the band of a dragoon regiment, presented himself at 
sick parade early in May this year on a question of his glasses. He had marked convergent 
strabismus, but good sight in each eye sepurately. He stated that he had been supplied 
with glasses at the age of 5 for the treatment of the squint, and had undergone two 
operations for the cure of it at the Central London Ophthalmic Hospital, in 1924 and 1925. 
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This statement has been confirmed by reference to the hospital. He was treated by means 
of the binoscope and an ordinary pack of cards, some of which were placed in each of the 
three spaces provided; his exercise consisted in naming the details of the three cards 
exposed to view, then removing one or more of the cards and repeating the process on the 
fresh group of cards exposed, and so on through the pack. 

At first H. S. saw four cards, the centre one duplicated ; after a few days training he saw 
three cards occasionally, but the diplopia did not altogether disappear in the first three 
weeks’ training. He then had a rest for a month, and recommenced sight training at the 
end of June. He saw the three cards without difficulty in binocular vision, and there was no 
return of the diplopia. After a few days he was put on reading exercises, using his glasses. 

In the reading exercises the commencement of each line is seen by one eye, the central 
part of it by both eyes, and the termination by the other eye only. He had no difficulty 
with the reading exercises. 

I last saw him on July 19. All signs of the squint had disappeared, and he stated that 
he could see far better than before, and no longer got headaches or tired with reading his 
music. 

Inquiry elicited the reply that the condition was equally satisfactory on September 29. 

While H. S. was carrying out his training exercises, a boy of 14, C. F., with conspicuous 
convergent squint, presented himself for medical examination as a recruit to join the Army. 
He had normal vision in each eye separately. He was asked whether he played games; his 
reply was, “ Yes.” “Cricket?” “Yes.” “Which do you do better, batting or bowling?” 
“ Batting; the ball will go to one side bowling.” This boy was tried with the binoscope, 
and the three cards were carefully covered until he was ready to see them, and he was asked, 
as they were uncovered, “ How many cards do you see?’ His reply was, “ Four; no, 
three.” The diplopia was there, but was immediately replaced by binocular vision. Games 
had apparently kept this boy’s eyes alert and acvive, so that as soon as he saw with both at 
the same time, central vision with both followed immediately. But playing games had failed 
to bring about in the course of years what the binoscope enabled him to do at once, that is, 
see with both eyes at the same time. His cricket record tends to show that one-eyed sight is 
less efficient when we ourselves are in motion than when we are looking at a moving object. 


The purpose for which the binoscope is constructed is to bring about vision with 
both eyes at the same time. It has succeeded even in adult squint, that is, in squint 
which has lasted twenty years, and may be relied upon, as far as my experience 
goes, to do this in all children with tolerably good sight in each eye. 

As regards fusion, my experience is that this very readily occurs in young 
children, when both eyes see the same object. When each eye sees a different object, 
for example, when one eye sees a parrot and the other sees a cage, there is no natural 
instinct to fusion. In the tests with the Maddox rod and with the red and green 
glasses, the natural instinct for fusion is intentionally suspended by presenting a 
different object to each eye, to ascertain the relative position of rest of the two eyes. 
In children who have been exercised in this manner fusion does not appear to occur 
so readily. 

In older children fusion may be delayed, as in the case of H. S. 

In adults in whom the habitual movements for one-eyed vision, that is, for one 
eye to move to its position of rest when the other fixes an object, have become 
firmly established, there may be great difficulty. 

In the early years of life the functions of the cortical centres are easily disturbed 
by general conditions of health, and it is not surprising that the centres for binocular 
vision are sometimes unstable, that one-eyed sight is apt to recur, and when it does 
so the eyes return to their abnormal position of rest and squint reappears. 

At 14 or 15 years of age the cortical centres are more mature, and results are 
more permanent. 

There can be no doubt that natural human sight is binocular. We should see 
constantly with both eyes at the same time in binocular vision without conscious 








704 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


34 Smith: Apparatus for Exercising Heterophoria and Squint Cases 


effort. Our natural movement, when we wish to see with one eye only, is to shut 
the other eye as in rifle shooting. For the microscope and ophthalmoscope we 
concentrate on the sight of one eye without shutting the other. This is acquired. 

The fact that one-eyed sight appears in the Royal Air Force among those who 
are carefully tested for the purpose of excluding it, shows how prevalent is the 
tendency to it, and confirms the opinion of Dr. David Wells that the majority of the 
human family are suffering from heterophoria, rendering them unfit to fly, unreliable 
in driving a car or in playing out-door games, and liable to endless trouble if their 
work compels long hours of near vision. 

There appears to be but one remedy for this failure of binocular vision, and that 
is the cultivation of it in early childhood when it is naturally developing. 

Easy sight exercising of children by teachers in the elementary classes in schools, 
under the direction of the school medical officer, offers a means of preventing this 
failure in the sense upon which we are most dependent. Preventive medicine has 
done wonders for the general good; why should it be excluded where sight is 
concerned ? 

The application is simple. In the case of H. S., the actual training was carried 
out by a corporal in a dragoon regiment, who was acting as medical orderly. 
Children’s picture books give an endless supply of visual objects, and children are 
easily interested. The training of binocular vision by a teacher accustomed to 
children is as simple as organizing a game or teaching them to sing. 

The prospective result of such training is not only the prevention of squint, but 
bringing binocular vision to its proper standard of perfection in early years, and 
preventing the unfitness and disability which arises from lifelong defect of it. 

One-third of the population of this country are officially stated to be suffering 
from defective vision. The first step towards remedy is to bring about the natural 
use of the eyes. 

In the evolution of sight, the binocular character of human sight is its most 
distinctive feature as the highest type of vision. The conditions of civilization are 
unfavourable at the time when this faculty is developing during the early years of 
child life. On that ground alone justice to those who are to follow us calls for a 
remedy ; and tho obvious remedy is the early care and cultivation of sight with both 
eyes at the same time. For this purpose I believe the binoscope will do good service. 
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The Histology of Some Virus Infections of the Central 
Nervous System. 


By J. McIntosH, M.D. and R. W. Scarrr, M.R.C.S. 


(From the Bland-Sutton Institute of Pathology, Middlesex Hospital, London.) 


ABSTRACT.—The histological appearances of poliomyelitis, encephalitis lethargica and 
post-vaccinal encephalitis are discussed and the main differential characteristics enumerated. 


INFECTIONS of the central nervous system in the human subject have, in recent 
years, been the subject of much research, with the result that a considerable increase 
in our knowledge of these conditions has accrued. There are, however, several 
features not yet completely elucidated, round which much discussion has taken place. 
It is proposed to deal with the main histological features and some of the problems 
which have arisen with regard to the relationship of these infections. 

Infections of the central nervous system may be divided into two groups: 
(1) Bacterial, (2) non-bacterial or virus. 

The bacterial group is produced mainly by pyogenic and other bacteria which 
bring about infections of the meninges and brain substance, frequently with pus or 
abscess formation. The non-bacterial or virus group includes those affections caused 
by ultramicroscopie viruses, e.g.: (a) poliomyelitis; (b) encephalitis lethargica ; 
(c) encephalitis occurring during the course of some acute virus infection, the best 
example being vaccinal encephalitis. 

There seems to have been unwillingness on the part of many authorities to accept 
the experimental findings of these virus infections of the central nervous system. It 
is particularly interesting to notice how views, at first severely criticized, have been 
gradually accepted. Much of the scepticism has undoubtedly arisen from want of 
a true appreciation of the histological appearances and their significance. 

This communication must be regarded as a résumé of the histological changes of 
these infections ; complete descriptions are to be found in earlier papers. 

We will deal with the histology of these diseases in the order above mentioned, 
and under the following headings :— 

(1) Distribution of the lesion; (2) character of the inflammatory reaction ; 
(3) changes in the nerve structures; (4) vascular changes; (5) cytology of the 

F—P 1 








706 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


2 McIntosh and Scarff: Histology of some Virus Infections 


cellular infiltration. In order to save repetition of descriptions of the various types 
of cell found in the lesions, a short account of these is given below. 


ACUTE ANTERIOR POLIOMYELITIS. 


The histo-pathology of anterior poliomyelitis was put on a sound basis by the 
investigations of Harbitz and Scheel, and of Wickman, who all agreed that the 
disease was infectious in character, a belief fully substantiated later by Landsteiner, 
Miiller, Levaditi, Flexner, and others. 

Clinically, the disease is characterized by sudden onset, fever, malaise and a 
rapidly developing flaccid paralysis of one or more of the limbs. We should expect, 
therefore, the histological changes to be correspondingly of an acute type. This, in 
the main, is seen to be true, if we compare the lesions characteristic of these three 
types of different infections. 

(1) Distribution of the lesion: In acute anterior poliomyelitis the lesions are 
mainly to be found in the grey matter of the cord, whilst changes in the brain are 
relatively slight. 

(2) The inflammatory reaction is of a double character: (a) A marked perivas- 
cular sheath infiltration and (b) a more diffuse infiltration of the grey matter of the 
cord. The sheath infiltration is quite a marked feature of the lesion; the cells are 
closely packed and often form a wide zone round the vessel. In the photo- 
micrographs the inflammatory cells can be seen lying in the perivascular lymphatic 
sheath. 

(3) Degeneration of the ganglion cells of the grey matter of the cord is a 
marked feature of poliomyelitis. All stages of cellular degeneration from a slight 
chromatolysis to complete neuronophagia can be seen. 

(4) Heemorrhages are usually to be found in the grey matter of the cord and are 
often considerable—areas of softening are not common in the white matter. 

(5) A number of different cells can be determined. The sheath infiltration 
and the inflammatory foci in the grey matter consist largely of lymphocytes with a 
fair number of polynuclear leucocytes, together with a small number of large cells 
with clear nuclei. Plasma, plasmoid cells and lymphoblasts are rare. 

Cerebral lesions are of a similar type. 

Experimental Disease.—Experimental inoculation of monkeys produces, after an 
incubation period of seven to ten days, the typical flaccid paralysis of acute polio- 
myelitis. A histological examination shows that lesions identical with those found 


1 TERMINOLOGY.—Lymphocyte: A small round cell, with deeply staining round nucleus, showing a 
nuclear network of coarse chromatin strands, and a scanty protoplasm. 

Large lymphocyte (lymphoblast): Slightly larger than the lymphocyte, round or oval, nucleus less 
densely stained and showing a chromatin network with nodes. 

Endothelial type : Cells with large, oval, clear nuclei which show a delicate nuclear network and 
usually one acidophil nucleolus and a very varying amount of cytoplasm. These are usually found in 
relation to the walls of blood-vessels and resemble closely the cells lining the vessel sheaths. There is a 
considerable ambiguity as to the exact nature of these cells; some authorities consider those in the 
parenchyma to be of glial origin (macroglial cells), but we cannot subscribe to this view as their 
appearance and distribution are similar to those of the cells found in granulomatous lesions in other sites. 

Plasmoid cells are about the size of the lymphoblast, but are pear or oblong in shape with a deep 
basophil cytoplasm, the nucleus is eccentric and shows one or two nodes. 

Plasma cell is identical with the above except that the nucleus has the nodes arranged in the 
characteristic clock-face design. The polynuclear leucocyte and the fibroblast do not present any difticulty 
in recognition. 

Glial cells have a medium or small round or oval nucleus, deeply stained but at times showing a 
finely granular chromatin and usually with an indefinite protoplasm or cell outline. 

. The staining of the various sections was by hematoxylin, differentiated with acid alcohol and by eosin, 
or by. Weigert’s iron hematoxylin and van Gieson, unless otherwise specified. 
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in man, are present in the cord, and practically non-existent in the cortex of the 
brain. 

The cells found are identical with those found in man, perhaps with a slight 
increase in the number of polynuclear leucocytes, whilst hemorrhages are quite as 
prominent a feature. In rabbits there is even a greater number of polynuclear 
leucocytes (McIntosh and Turnbull). 

It is interesting to note that in the Borna disease of horses a histological lesion, 
showing great similarity to acute poliomyelitis, is present (fig. 8).’ 


ENCEPHALITIS LETHARGICA. 


This disease, as far as medical knowledge goes, appears to have been unknown 
till the outbreak recorded by von Economo, in 1916, in Vienna. The infection 
gradually spread over Europe and later to America. The disease was, by some, 
believed to be botulism poisoning, by others, a form of poliomyelitis. 

One of us (J. M.) had the opportunity of examining the material from many of 
these cases, and early formed the opinion that we were dealing with a new disease, 
with a histological picture different from that of poliomyelitis. This raised a con- 
siderable amount of criticism at the time, as many authorities believed that 
encephalitis lethargica was only a form of cerebral poliomyelitis. Marinesco at 
this time was of a similar opinion. Later, the successful experimental inoculation 
of animals further supported the contention and, at the present time, all are agreed 
that encephalitis lethargica is a separate entity. 

Encephalitis lethargica is in most cases a subacute disease, and is only in rare 
instances fulminating. The lesions show this in the type of the cellular reactions. 

Histology.—(1) The histological changes are always most evident in the basal 
ganglia, mid-brain and pons, less so in the medulla, and much less so in the cord. 
The meninges are only slightly involved. 

(2) The most characteristic feature of the lesion is the intense perivascular 
sheath infiltration of the blood-vessels in the areas mentioned. At times this 
cellular exudate forms a wide ring round the vessels. This may be accompanied by 
local infiltrations in the parenchyma, apparently without reference to any vessel. 

The nerve cells of the basal ganglion are not much affected, and neuronophagia 
is rare. 

Hemorrhages are not common, and when present are capillary. 

The sheath infiltration consists mainly of lymphocytes with a large number of 
plasma and plasmoid cells. Polynuclear leucocytes are conspicuously absent, 
although some writers have described an increase of eosinophil cells. The 
parenchymatous infiltration is usually diffuse and is of a similar nature to the 
sheath cells with the addition of glial cells. 

Experimental disease—The exact nature of the disease produced by the experi- 
mental inoculation of rabbits and monkeys is still a matter of some dispute 
(Flexner, Greenfield, etc.). However, the results of the experiments performed in 
collaboration with Professor Turnbull were that certain definite lesions, indistinguish- 
able from those found in the natural disease, were produced in the brains of rabbits 
and monkeys without involvement of the cord, in addition, the disease was trans- 

1 This material was obtained from a 10-year old pony in which the disease developed at Broadford, in 
Skye, on September 10, 1913. There were febrile disturbances with coryza for five days and weakness of 
the legs. The animal was killed on the tenth day on account of the leg condition; by this time the 
illness was practically over and the animal eating well. Only pieces of the lumbar cord, preserved in 
pure glycerine, were procured. 

On October 9, 1913, an emulsion of the cord was prepared and injected into two rabbits and a Macacus 
rhesus monkey, but no signs of any disease followed. 
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mitted in series. In the monkey, the distribution and the cytology of the lesion 
are indistinguishable from that found in man, In the rabbit, the cellular infiltration 
is again definitely of the sheath type and the cells are mainly lymphocytes. 
Inoculations of control material never, in our hands, produced any lesion. 

These results, and that of certain other workers, have been criticized mainly on 
two grounds :— 

(1) Failure of other investigators to produce an experimental disease. 

(2) Rabbits occasionally suffer from a spontaneous encephalitis. The first objec- 
tion can be answered by the fact that a very active virus is required to infect- 
animals and such cases are extremely rare; we have been unable to get material 
from an acute case in recent years. In fact, in the London area there have been no 
cases in the post-mortem room of some of the largest hospitals for some considerable 
time. The second objection could never have been raised if the critics had studied 
the lesions of experimental encephalitis Jethargica and of spontaneous encephalitis 
side by side. The spontaneous lesion is practically a granulomatous lesion, peri- 
vascular in type, with the cellular exudate composed of large cells with clear 
nuclei—endothelial type; also the parasite (Hncephalitozoon cuniculi) can be 
demonstrated in a number of the cases. 


We hope to deal at a later date with the actual relationship of experimental 
encephalitic herpes to these lesions. 


SECONDARY ENCEPHALITIS. 
Post-vaccinal Encephalitis. 


We now come to the third group, i.e., encephalitis occurring during some acute 
infection. The appearance of this complication has been recognized for many years, 
and is met with after small-pox, chicken-pox, measles and other acute infections, 
whether of bacterial or virus origin. 

The example with which we propose to deal is that of post-vaccinal encephalitis, 
which has attracted considerable attention in recent times. The histology of this 
will be described in somewhat greater detail, as there is at present a diversity of 
opinion with regard to the true nature of the condition, particularly as to whether 
the condition is a new and, hitherto, undescribed lesion, or simply one of the other 
virus infections of the central nervous system (poliomyelitis or encephalitis lethargica) 
occurring during vaccination. The latter view was the one mainly advocated by 
other investigators. 

The first case was discovered by Professor Turnbull in 1912. In that year we 
were engaged in a research on anterior poliomyelitis, and at the London Hospital a 
case of encephalo-myelitis was found at a post-mortem examination on a boy, aged 
15, who had recently been vaccinated. It was then recognized that the lesions 
differed considerably from those of poliomyelitis. Since then we have examined 
eight cases post-mortem (Turnbull and McIntosh), and many others have been 
recorded and examined, both in this country and on the Continent (Lucksch, 
Bastiaanse, Milatz, Kraus, Levaditi, Bouman and Bok, etc.). 

The clinical histories of the cases show great similarity, and they all occurred in 
the recently vaccinated. The cerebral symptoms begin from ten to twelve days 
after vaccination, which has usually run a normal course up to this point; there is head- 
ache with vomiting and paresis. The symptoms rapidly become more pronounced, 
and may be followed by delirium and coma, paralysis and death, but recovery is 
possible after the paralysis has become manifest. The post-mortem examination 
shows cedema and congestion of the meninges, softening of the brain and cord, and 
parenchymatous degeneration of the internal organs. 
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Bacteriological investigation has proved negative, but it is possible to isolate 
vaccinia virus from the brain tissue. 

Histology—(1) The lesions are found widely distributed throughout the whole of 
the central nervous system, i.e., brain and cord. The virus shows no special affinity 
for any particular portion of these, grey and white matter being almost equally 
affected. The meninges are only rarely affected. 

(2) The lesions are mainly perivascular, but infiltration of the perivascular 
sheath is slight, while that in the surrounding parenchyma forms a broad zone round 
the vessels, in which there is a well-marked demyelination of the nerve fibres. 

Degeneration of the nerve cell is slight, as in most of them the Nissl granules 
can still be made out. 

Hyaline thrombi are frequently found, and are at times accompanied by a con- 
siderable cedema in the neighbouring tissue. Some of the smaller vessels show 
swelling and others proliferation of the endothelial cells. 

Hemorrhages are uncommon and, when present, are slight. 

The sheath infiltration, as pointed out, is slight in contradistiction to that found 
in poliomyelitis and encephalitis lethargica, whilst the parenchymatous infiltration is 
chiefly composed of large cells with a clear, oval nucleus, now regarded as endothelial 
cells, together with a number of lymphocytes. Polynuclears are uncommon, as 
also are plasma or plasmoid cells. 

The parenchymatous infiltration, in distribution and composition, is perhaps the 
most characteristic feature of the lesion, particularly the wide extent of the infiltra- 
tion and radiating appearance as if the cells were growing out from a central mass, a 
feature strongly reminiscent of a tissue-culture growth. While the infiltration is seen 
to be almost entirely composed of these large cells with oval, clear nuclei (endothelial 
cells), other cells occur in varying numbers, lymphocytes, glial cells and polynuclear 
leucocytes, but plasma cells are rare. 

The general appearance of the lesion in the brain, following vaccination, bears a 
strong resemblance, in the character and distribution of the cellular infiltration, to 
certain granulomatous lesions. The description of these cells as being of an 
endothelial type has been arrived at after a considerable amount of work, and by no 
procedure at our disposal has it been possible to show any particular characteristic 
by which they could be put into a separate class, such as has been suggested under 
the name of macro-glial cells. Similar cells can be seen invading the substance of 
the brain in cases of tuberculosis and syphilis, while Wolbach and Todd have 
demonstrated the invasion of the brain in typhus fever by similar mesenchymatous 
cells. 

Lastly, the lesions produced in the internal organs of rabbits, following 
intravenous injections of vaccinia virus, show the presence of similar cells. 

The salient differential features of the lesions are therefore :— 

(1) Diffuse and widespread nature. 

(2) Slight sheath infiltration of the vessels. 

(3) Extensive extra-vascular (parenchymatous) infiltration and demyelination. 
(4) Cellular infiltration, mainly of endothelial type. 

It is on a recognition of these changes that we consider the post-vaccinal 
encephalitis to be a distinct entity, while its association with vaccination, and the 
occurrence of a similar type of lesion found in certain pathological conditions 
convince us of its variolous origin. 

These observations are borne out by consideration of the microscopical appear- 
ances of the following three pathological conditions: (1) Cerebral lesions found in a 
case of small-pox; (2) multiple lesions found in the internal organs in a case of 
post-vaccinal encephalitis ; (3) changes produced in the internal organs of rabbits 
by intravenous injections of vaccinia virus (neuro-vaccine). 
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(1) Through the kindness of Dr. Garrow, of Chesterfield, we received material 
from a patient recovering from a mild attack of small-pox who, while still in hospital, 
developed symptoms of encephalitis and died.’ 

The pathological changes found in the brain show a very close resemblance to 
those of post-vaccinal encephalitis. There is the same absence of sheath infiltra- 
tion and great extravascular (parenchymatous) infiltration with endothelial cells, 
in fact, the tissue-culture picture is even more pronounced. The cord was not 
obtained for examination. 

(2) Multiple or miliary foci were found, in addition to the cerebral lesions, in 
the case of post-vaccinal encephalitis. These were particularly evident in the lungs 
and from their appearance and size appeared to be miliary tubercles. There was, 
however, more evidence of healing (fibrosis) than is usually seen in such lesions ; 
giant cells were numerous, while no tubercle bacilli could be demonstrated. At first, 
one was inclined to dismiss them as that rather rare phenomenon, healing miliary 
tubercles. But subsequent examination suggested that these might not be tubercles 
but granulomata resulting from multiple foci of the vaccinia virus. This view is 
strengthened by the fact that identical lesions can be produced in rabbits by the 
intravenous inoculation of vaccinia virus. 

(3) The intravenous injection of vaccinia virus into rabbits produces multiple 
lesions on the skin and in internal organs. These vary in size, but those in the lungs 
are usually most numerous and consist of small whitish areas in the substance of 
the lungs. If examined in the earliest stage, the lesions are often necrotic with a 
surrounding cellular infiltration. If, however, the animal is killed some time after 
the injection the character of the lesion is more definite. It is seen to consist usually 
of a small central necrotic area, round which is a very definite proliferation of 
endothelial cells with, at times, giant cell formation. The periphery shows an 
accumulation of fibrous tissue and lymphocytes. Such lesions present the greatest 
similarity to those found in the organs in the case of post-vaccinal encephalitis. 

An analysis of these lesions lends, we think, considerable support to the thesis that 
the lesion of post-vaccinal encephalitis is characteristic of the action of vaccinia or 
small-pox virus, a view now subscribed to by a number of workers. 

In conclusion, it is hoped that this somewhat brief account may prove of use to 
those who are interested in these virus infections of the central nervous system, in 
enabling them to differentiate these lesions by histological examination. 
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LEGENDS FOR ILLUSTRATIONS 

Fic. 1.—Acute anterior poliomyelitis; cervical cord from human case, showing intense 

perivascular sheath and diffuse infiltration of grey mattcr. x 80 
: ae The same.] x 450. Showing perivascular sheath, infiltration consists mainly 
ot lymphocytes. 

Fic. 3.—{The same.] ~ 100. Another area of the grey matter with destruction of nerve 
cells and numerous polymorphic leucocytes. 

Fic. 4 The same as Fig. 2.] x 1,000. 

Fic. 5.—Perivascular sheath infiltration in the cortex of a case of poliomyelitis. x 100. 

Fic. 6.—[The same.} x 700. Sheath infiltration mainly lymphocytic. 

Fic. 7.—Experimental poliomyelitis, dorsal cord of a monkey. Sheath infiltration mainly 
lymphocytic 80. 

Fic. 8.—Borna disease (sporadic case in a Highland Pony, 1918). Cervical cord—peri- 
vascular sheath infiltration mainly lymphocytic, grey matter shows destruction of ganglion 
cells and neuronophagia. x 80. 

Fic. 9.—Encephalitis lethargica—left basal ganglia. Perivascular sheath infiltration well 
marked, mainly lymphocytes and a few plasma cells. x 100. 

Fie. 10. ({Thesame.] x 450. 

Fic. 11. [Thesame.] x 1,000. 

Fic. 12. [The same.] Lymphocytic infiltration of the perivascular sheath of another 
case. 700. 

Fic. 13. Experimental encephalitis lethargica—in a rabbit. Showing perivascular sheath 
infiltrations and infiltration in the parenchyma. x 100. 

Fic. 14. [The same.] In a monkey. Well-marked cuffing of the vessels and infil- 
tration in the parenchyma. (Basal ganglia.) x 100 

Fic. 15. Showing sheath infiltration almost wholly lymphocytic. x 450. 

Fic. 16. Spontaneous encephalitis of rabbit perivascular accumulations of large clear 
endothelial cells. x 100. 

Fic. 17. [Thesame.] x 450, showing the type of cellular infiltration and the parasite 
in the centre. (Encephalitozoon cuniculi.) 

Fic. 18. Post-vaccinal encephalitis diffuse perivascular infiltration of the parenchyma ; 
sheath infiltration inconspicuous. x 100. 

Fic. 19 The same.} X 450. Infiltration consisting chiefly of cells with large clear 
nuclei (endothelial type). 

Fic. 20. [The same. x 1,000. 

Fic. 21. Variolar encephalitis (human). Basal ganglia. Diffuse perivascular infiltration 
of the parenchyma. x 100. 

Fic. 22. [Thesame.] x 450. Infiltration consists chiefly of endothelial type of cells. 

Fic. 23. Section of lung from a case of post-vaccinal encephalitis showing miliary lesions 
in lungs with endothelial proliferation and fibrosis resembling miliary tubercles. x 100. 

Fic. 24. [Thesame.] x 450. 

Fic. 25. Experimental vaccinia—section of rabbit’s lung, lesion showing small focus of 
cells with large clear nuclei (endothelial). Note resemblance to fig. 23. x 100. 

Fic. 26 The same.] x 4650. 

Fic. 27. Experimental vaccinia—rabbit’s liver. Zone of endothelial cells with giant cell 
formation 

Fic. 28. [Thesame.] x 450. 
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A Radiological Study of the Bone Changes in Renal Infantilism. 
By C. G. Teatt, M.B. 


ABSTRACT.—(1) Definite changes in the radiographic appearance of the bones are found 
in renal infantilism. - 

(2) The radiographs show two distinct types of change which I have called the “ rachitic ” 
and the “ woolly ” types. 

(3) The rachitie type is practically identical with ordinary rickets. 

(4) The woolly type is characteristic, and is sufficiently typical to be of diagnostic value. 

(5) The lesions found in this woolly type are asymmetrical, and may be much more 
marked in one bone than another. 

(6) The marked deformities in renal infantilism are produced by a collapse of the bone in 
the metaphysis, which throws the end of the bone out of line. 


WHEN I was appointed radiologist to the Children’s Hospital, Birmingham, in 
1920, I saw a number of radiographs of the long bones in children which showed a 
definite abnormality of the bone structure, but I was unable to offer any opinion as 
to the cause of the bone change. I became interested to see if it were possible to 
associate any of these bone changes with a particular disease, and to find if any of 
them were sufficiently typicai to be of diagnostic value. 

These bone changes were obviously due to some systemic disease, for all the long 
bones were affected to a greater or less extent, and it became evident that they were 
confined to cases of infantilism of two types, those associated with cceliac disease 
and interstitial nephritis. 

I was fortunate in being associated at the Hospital with Dr. Leonard Parsons, 
who was much interested in these conditions, with the result that I had access to 
a number of cases which were of considerable help in working out the radiographic 
appearances. 

I propose to confine my observations to the radiographic appearances seen in 
renal infantilism, for, though it is possible in many cases to recognize radiographi- 
cally a type of bone change which is probably due to coeliac disease, I do not think 
the abnormalities found are sufficiently typical to enable me, at present, to make a 
diagnosis from the radiographic examination alone. 

In the case of renal infantilism, however, some of the cases show a type of bone 
change which is sufficiently typical to be of diagnostic value. On one occasion 
[ have been able to diagnose this somewhat rare disease from the radiographic 
examination of a child in whom it had not been previously recognized. In view 
of this fact, I thought it would be worth while bringing these appearances to 
the notice of radiologists, although Dr. Parsons has already published a paper in 
which he has included radiographs of some of these cases, and referred to the radio- 
graphic appearances as we have found them at the Children’s Hospital, Birmingham. 

Renal infantilism has interested physicians in this country since Morley Fletcher 
(1) showed a case of this disease at the Section for the Study of Disease in Children 
in 1911. It is an interstitial nephritis occurring in children, associated with 
infantilism, and frequently with the production of bony deformities. It terminates 
fatally before the patient reaches adult life. Its interest for radiologists lies 
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especially in the fact that it is often the deformities which first draw attention to 
the condition. 

The first real contribution to the subject in the literature is a paper by Miller 
and Parsons [2| which appeared in 1912. In this paper an excellent description of 
the clinical condition is given, and these observers especially noted the bone deform- 
ities. It is rather remarkable, therefore, to find that in no case does an X-ray 
examination appear to have been made to show the condition of the bones. The 
only reference to radiography in this paper is in the case quoted from Weber in 
which the sella turcica is reported as being “of normal or possibly increased 
dimensions.” 

The first interest in the radiography of this condition appears to have been in 
1920, when Paterson [3] read a paper at the Section for the Study of Disease in 
Children, and showed radiographs of three cases. Barber [4] also published a 
radiograph of one of his cases in 1920. 

The present contribution to the radiography of renal infantilism is based on the 
examination of ten cases of this condition, in patients varying in age from 16 months 
to 17 years. I have found radiographic evidence of abnormality in the bones in all 
these patients. The changes seen can be divided into two distinct types, which I 
have called: (1) The rachitic type; (2) the characteristic woolly type. 

(1) The Rachitic Type.—This type of bone change was present in three out of my 
ten cases. The bones, as a whole, showed a coarsening of the trabecule, and at the 
ends of the bones there was a typical rachitic metaphysis. In one case there was 
marked atrophic change, with an openwork arrangement of the trabecule very 
similar to that seen in cases of cceliac rickets. 

I do not regard this type as being in any way diagnostic, and I do not think the 
radiographic appearance alone would enable one to distinguish between it and 
ordinary rickets. During the intervals when the kidney function improves, the 
rickets heals, only to relapse again when the child’s condition becomes worse. 

When Dr. Parsons [5] wrote his paper earlier in the year, the radiographic 
appearances were divided into three types, but further experience makes us regard 
the two types there described as “atrophic” and “florid,” as being different 
phases of the same type of change, and I have, therefore, included them both in the 
rachitic type. 

The radiograph published by Barber [4] is of this type, and he says in his paper 
that a second case he examined showed the same type of bone change. 

(2) The Characteristic Woolly Type.—I found that this type of bone change was 
present in seven out of my ten cases, and I regard it, when present, as being sufli- 
ciently typical to be of diagnostic value. One of my cases was, as mentioned above, 
first diagnosed from the radiographic examination; later this child was sent to 
Dr. Parsons who confirmed the diagnosis. The patient was sent to me by an 
orthopedic surgeon, as the question of correcting the deformities had arisen. 
Osteotomy is very easy to perform in these cases, owing to the softness of the bones, 
but, unfortunately, it may be attended by serious consequences, usually by the onset 
of uremia. It is very important, therefore, that a radiologist should be able to 
recognize the condition when this question arises. 

This woolly type of change is found in the cases of renal infantilism which show 
the marked bone deformities. The radiographs show a definite osteoporosis which 
increases with the severity of the case. The trabecule are thickened and fluffy- 
looking, instead of showing the normal sharp outline. The diaphysis is straight, but 
at the end of the bone there is a long metaphysis. It is in the metaphysis that the 
deformities arise. It shows irregular ossification with a stippled, woolly appearance, 
and although it is longer than the metaphysis seen in rickets, it is not so splayed 
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out, nor does it show the “champagne glass’ end so typical of florid rickets. In 
this metaphysis the bone appears to be eaten away under the periosteum, producing 
a radiographic appearance, which always reminds me of a wooden post which 
has rotted away in the earth. I think this subperiosteal “eaten away ” appearance 
in the metaphysis constitutes the most important feature in the radiographic 
appearance from the diagnostic point of view. One of my cases showed this 
appearance of subperiosteal erosion in the upper end of the shaft of the tibia at some 
distance from the epiphyseal line. 

This woolly type of change is quite unlike that seen in rickets; in fact, when I 
first saw a radiograph showing this appearance, I thought it was due to syphilitic 
disease, and the question of rickets did not arise. Syphilis has, however, been 
excluded in all these cases. The only other condition which ‘might be called in 
question from the radiographic point of view, is a chronic osteomyelitis, but no real 
difficulty arises here, for there is no evidence of any inflammatory reaction at any 
stage in the disease. 

All the long bones may be affected to a greater or less extent, but the changes 
are best seen at the knees, wrists and ankles. When examining a child for this 
condition, it is important to examine all the bones, as the changes seen are by no 
means symmetrical. In all my cases the condition was more evident on one side 
than the other, sometimes the right was the more severely affected, and sometimes 
the left. Nor are the bones at any particular joint affected similarly, at the wrist for 
instance, sometimes the ulna and sometimes the radius shows the greater change. 

As the change advances, the absence of the bone under the periosteum becomes 
so marked that the end of the bone collapses owing to lack of support. Usually this 
absence of bone is more evident on one side of the metaphysis, so that there is com- 
paratively solid bone on one side and practically none on the other. As a result of 
this, the bone-end carrying the epiphysis not only collapses, but collapses sideways, 
producing the most extraordinary deformities in advanced cases. 

In addition to the changes seen in the long bones, in some of the severe cases, 
definite bone changes were found in the skull. The bones of the cranium showed a 
stippled, woolly appearance. Of the seven cases which showed the woolly type of 
change, three showed this appearance in the cranial bones. In one case the stippling 
was quite fine, in the second, a more severe case, it was much more coarse, and in 
the third, the degree of bone change was extraordinary. All trace of the inner 
and outer tables of the cranial bones had disappeared, and the bone was much 
thickened. The appearance in this case was practically identical with that seen in 
osteitis deformans. 

The radiographs shown by Paterson[3] appear to be of this woolly type. He 
describes the occurrence of fractures behind the epiphysis, and explains the irregular 
appearance seen in the bones as being due to callus thrown out in the process of 
repair. That this is not the case is seen from the radiographs I will show you, in 
which the irregular ossification is seen to be present before any collapse of the bone- 
end occurs, and, as explained above, I do not regard the appearance seen in the 
advanced cases as being due to fractures, in the ordinary sense of the word, but to a 
collapse of the bone-end owing to lack of support in the metaphysis on one side or 
the other. 

Brockman [6], in a paper published in April this year, shows radiographs of three 
cases of renal infantilism. One of these appears to be of what I have called the 
“rachitic ” type; the other two are of the “ woolly ” type. He regards the cause of 
the deformity as being a dislocation of the epiphysis. With this view, also, I cannot 
agree, as the deformity arises, not at the epiphyseal line, but in the metaphysis 
behind it. I have already: pointed out that the arrangement of the bone in the 
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metaphysis is very irregular, and it may happen that bone is absent throughout its 
whole width, with the result that no supporting bone is seen between the end of the 
diaphysis and the epiphysis, thus giving rise to an apparent dislocation at the 
epiphyseal line. 

I have a post-mortem specimen of an affected tibia, together with a radiograph 
made from it, which show quite clearly where and how the collapse occurs. The 
lower end of this tibia shows fairly sound bone on the one side of the metaphysis 
and an “eaten away” appearance on the other, away from the epiphysealline. The 
collapse has occurred, as will be seen, not at the epiphyseal line, but in the middle 
of the metaphysis. At this stage it is incomplete, and there is still a gap into which 
the bone-end can collapse further. When the collapse is complete, as seen in one of 
my cases which shows advanced bone changes, there is nothing to indicate how it 
has occurred, and the deformity appears to be the result of a fracture. I have 
watched this process over several months in another of my cases, and have seen the 
bone in various stages of collapse. 

That there are two distinct types of bone change found in renal infantilism is, I 
think, clear. In one of my cases showing the rachitic type of change, the patient 
had been under observation for over five years, until his death a month ago. 
Although his kidney lesion was sufticiently severe to cause his death, he at no time 
showed any sign of changing to the woolly type. Another case of the rachitic type 
has been watched for nearly two years. The condition has varied considerably 
during this time, and with it the radiographic appearance of the bones; the rickets 
has healed, relapsed, healed, and now relapsed again for the second time, but still the 
bones remain true to type. 

Why these two types of bone change occur, I can offer no explanation. I am 
convinced that there is some factor of which we at present know nothing which 
determines the type of bone change, and I hope that a further study of cases of this 
type will make clear what this factor is. It is interesting, however, to note that, 
little as the woolly type resembles rickets radiographically, Dr. Parsons, as a result 
of the biochemical examination of these patients, has been able to show that the 
lesion is essentially a low calcium rickets. The bone change seems to be that of 
experimental low calcium rickets as described by Shipley [7]. The blood- 
phosphorus is abnormally high as a result of the kidney lesion, and although the 
blood-calcium may actually be normal, it is relatively low. 

Dr. Parsons [5] agrees with Shipley’s view that under certain conditions rickets 
may have an endogenous origin, and these bone changes in renal infantilism seem to 
be a case in point. 

I consider that the “woolly” type of bone change is sufficiently characteristic 
to enable the condition of renal infantilism to be diagnosed from the radiographic 
appearance. Karshner [8], in a recent paper, says that the roentgen appearance is 
indistinguishable from that of rickets. This may be due to the fact that the radio- 
graphs of the one case which he reports are of the “rachitic’’ and not of the 
“ woolly ” type. Ashcroft [9j thinks that while the appearance seen in the radiograph 
is characteristic, it is that of a type of rickets in which the bone change at the 
epiphysis predominates. I do not know exactly what he means by this, for the 
radiographic appearance seen in the “ woolly” type is not in the least like that of 
ordinary rickets. Rickets is a constitutional disease in which the bones are affected 
as a result of a disturbance of the calcium-phosphorus metabolism. There are 
various factors which will bring about this disturbance. In the case of renal in- 
fantilism the bone lesion develops although the patient is receiving a normal diet, 
with an ample supply of calcium, phosphorus and vitamin D. It is, therefore, not 
caused in the same way as ordinary rickets, and, as pointed out above, appears to be 

















Fic. 1.—Rachitic type, in the healing stage. 
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Right. Left. 
Fic. 2.—Woolly type. Note the different degree in which the bones are involved. 
The right ulna shows a large metaphysis with well-marked stippling. The left 
ulna shows the subperiostial “eaten away ” appearance, especially on the radial side. 


Prare I.—A Radiological Study of the Bone Changes in Renal Infantilism. 
By C. G, Teall, M.B. 





Fic. 3.-—Woolly type. Advanced stage showing the collapse in the metaphysis, with 
resulting marked deformity. 


Fic. 4.—Woolly type. Showing an extreme degree of bone change in the skull. Not 
the stippling, with disappearance of the inner and outer tables of the cranial bones. 


Prare II.—A Radiological Study of the Bone Changes in Renal Infantilism. 
By C. G. Teall, M.B. 
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involved in the wrists of the same patient. 


\ Radiological Study of the Bone Changes in Renal Infantilism. 
By C. G. Teall, M.B. 
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Fic. 8.—Radiograph of a patholo- Fic. 9.—Drawing of the lower 
gical specimen showing the lack end of the tibia in the patho- 
of supporting bone on the one logical specimen from which 
side of the metaphysis, with re- the radiograph in Fig. 8 was 
sulting collapse of the bone end. made. The bone end has been 
There is still a gap into which it divided vertically through the 
can collapse further, when the site of the deformity. Note 
appearance would be as that that the lesion is behind the 
seen in Fig. 3. epiphyseal line. 


Pirate IV.—-A Radiological Study of the Bone Changes in Renal Infantilism. 
By C. G. Teall, M.B. 
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of endogenous origin. Just as the cause may vary, so may the radiographic appear- 
ance, and the “ woolly” type of bone change found in renal infantilism, although it 
is essentially due to a low calcium rickets, differs sufficiently from that of ordinary 
rickets to enable it to be distinguished from that condition in the radiograph. 

As the disease is comparatively rare, the number of cases I have been able to 
collect up to date is necessarily small, but the number of radiographs of children’s 
hones which I have examined in the last seven years is very large, and not in any 
single case, apart from the ones under review, have I seen anything like this “ woolly” 
type of bone change found in renal infantilism. 

In conclusion, I should like to express my thanks to Dr. Leonard Parsons for his 
help in this investigation, and also to the Sister in charge of the X-ray Department 
for the trouble she has taken with these patients, who have caused her a great deal 
of extra work. 
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Discussion.—Dr. F. PARKES WEBER suggested that the two radiological types of bone- 
change associated with renal infantilism might be termed (1) the rachitic type, and (2) the 
* osteomalacial type’"’—in preference to the “ woolly type’’—=since in the latter type the 
radiological appearance was apparently due to absorption of calcium salts, though of different 
distribution to that in the osteomalacia of women. 


Dr. KINGSTON BARTON said that as true rickets was confined more or less to children 
aged under 4 years, the deformities of the joints and limbs, the exaggerated knock-knees and 
bad valgus of feet, usually seen in the older children of these renal cases, and called late or 
delayed rickets, could hardly be called true rickets, in spite of the close resemblance of their 
outward appearances. He (Dr. Barton) would have expected that the woolly character 
of the radiograms so clearly described by Dr. Teall could be explained by the removal of 
calcium from the new bone deposits in the neighbourhood of the growing ends of the bones. 
And with Dr. Teall’s radiological evidences of the irregular and large areas of disappearance 
of true bone, scattered through the metaphysial ends of the growing bones, it was easy to 
see how both the pull of the muscles with the force of gravity, and the increasing weight of 
these children as they passed the twelve-year-old period, brought about the severe deformities 
so often seen. At a recent meeting of the Section of Orthopedics there was shown a 
rather heavy boy, aged 13, with extreme deformities of knees and ankles, associated with 
renal infantilism. In true rickets of the two-year-old type no doubt the blood acidosis 
brought about by the gastro-intestinal affections associated with the improper dietary of the 
child, was the main factor in the withdrawal of calcium from the recent new bone to correct 
this acidity of the blood. So, in older children the ever-increasing renal sclerosis, 
accompanied by a varying degree of capillary fibrosis in every organ of the body. 
including the endocrine glands, would cause perverted action of all the physiological 
processes concerned with growth and development, and so lead to dwarfism and 
infantilism. The difference in age at which the renal disease might have started must 
be a potent factor in the development of the various usual symptoms met with. Dr. Barber 
(of Derby) and others had quoted cases prenatal in origin. And this age question must have 
a bearing upon the type of bone changes which would take place. Some early cases of 
renal disease did seem to escape the bone deformities, but this fact must depend on the 
temporary escape from advanced vascular disease in the endocrines and vital organs. The 
microscopic appearances in this later woolly type, as described by a few authors, did not 
quite tally with those found in true rickets. Dr. Teall’s convincing radiograms of the special 
changes in the metaphysial portions of the bones certainly bore out this statement. 
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Dr. JOHN PARKINSON. 


Ir is now realized that cardiac infarction has much more than a pathological 
interest, since many patients recover from the immediate attack and live even for years 
afterwards. We have met to discuss especially the clinical features of the condition. 
I shall say a few words about the typical attack, some variations from it, the 
underlying arterio-sclerosis, and its relation to angina pectoris; and Dr. Bedford, 
with whom I have collaborated, will speak on the pathology and the electrocardiographic 
changes. 

In the typical attack a man, aged over 45, is seized, while at rest or during 
accustomed exertion, with a rapidly developing pain in the chest. The pain almost 
always includes the region of the sternum and becomes intense within a few minutes. 
It is of a dull, heavy character, less often of a constricting type. It usually extends 
into the arms, almost as often into the right as the left, or it may be into both; 
sometimes it extends into the neck or jaw, and commonly into the back. 
Another special feature is its duration; instead of being limited to a minute or 
two, it continues for hours—in the worst cases even for from one to two days. The 
effects of this severe pain are quickly shown by shock; the patient sweats and often 
vomits during the course, if not at the onset, of the pain. He is pale rather than 
cyanosed, and may wish to move about owing to the intensity and persistence 
of the pain. In the severest cases the pain becomes intolerable and the patient 
dies within a few hours. The possibility of sudden death is, indeed, present at 
any stage of the illness. Asa rule, the rate of the pulse is moderately increased, 
but in a few cases there is either bradycardia or a normal rate of pulse, which is 
misleading in regard to the source of the dramatic attack. The temperature is 
most important in diagnosis; usually it falls during the attack, to rise during the 
succeeding days, though not to any great height. The blood-pressure is commonly 
reduced, sometimes strikingly so, falling below 100 mgm. systolic. A pericardial 
rub is heard in a proportion of cases, but usually too late to be of high value in 
diagnosis, which should be made before the rub appears ; if it is heard, the diagnosis 
is settled. Leucocytosis is an interesting sequel, but it succeeds rather than 
accompanies the attack proper. 

The common complications of an attack of cardiac infarction are three. Heart 
failure of the ordinary type may result, and some degree of it may be present in a 
well-developed attack, so that dyspnoea is associated with pain, an association not 
expected in an ordinary anginal attack. Sudden death may take place at any time. 
The third common complication is embolism, which occurs in about 10 per cent. in 
the days or weeks following the attack. Emboli may move to the lungs, or to any 
part of the body. 

Though this is the type of case now easily recognized, our interest to-night is largely 
in those manifestations of cardiac infarction which have not been so exactly 
described. Those who have written have been scrupulous in establishing the 
diagnosis, because it was relatively novel, hence minor or complicated cases have 

Mnu—M 1 








724 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


20 Parkinson: Discussion on Cardiac Infarction 


been largely omitted from published descriptions. But it will be found that we shall 
be able to establish the diagnosis in less convincing cases, and to identify it as a 
complication in the course of high blood-pressure or of heart failure from other 
causes. Apart from these there are slowly-developing forms, in which we see a 
rapidly increasing series of anginal attacks. Some of them are examples of cardiac 
infarction, and the electrocardiogram has been of particular value in proving that 
some recent change has taken place in the myocardium. There is the patient who, 
for two or three weeks, has repeated and terrible attacks of angina pectoris, each 
attack lasting longer than the usual brief anginal seizure. Lastly, there are the 
cases of which we know less—though some writers have drawn attention to them—- 
those in which the cardiac infarction provokes cardiac failure of the congestive 
type, without pain. 

Turning to etiology: cardiac infarction is not often directly related to syphilis. 
It does not most commonly occur in patients who are subject to high blood-pressure, 
though it may occur in such patients. There is a history of angina pectoris on 
effort in half the cases. It is for evidence of arterio-sclerosis that we must look, 
because this is the underlying condition in the majority of cases. The methods 
applicable in rheumatic heart disease, or in valvular disease, are not necessarily 
applicable in the investigation of arterio-sclerosis. We examine the superficial 
arteries, and it is notable that it is a minority of patients who show abnormal 
thickening on palpation of the arteries of the arm. A relatively loud aortic second 
sound is most helpful; when we can eliminate syphilis, as far as a negative 
Wassermann reaction does so, and exclude high blood-pressure as a cause by the 
sphygmomanometer, we are left with the probability that the loud aortic second 
sound is due to atheromatous change in the aorta. A slightly increased blood- 
pressure is of course a common association of degenerative disease of arteries, in the 
absence of particular signs of hyperpiesis. 

Lastly, we must examine by inspection. Inspection can be used in arterio-sclerosis, 
as it occurs in the smallest visible arteries, and so we use the ophthalmoscope and 
look for arterio-sclerotic retinitis. And the largest artery in the body, the aorta, is 
iulso visible, for its shape and size can be decided by X-ray examination. Therefore 
I would draw attention to the increased importance of direct examination of such 
arteries as we can see. The changes in the aorta which accompany arterio-sclerosis 
are almost characteristic. The bend or knuckle formed by the descending arch is 
situated nearer to the clavicle, it is denser and more prominent. The ascending, and 
especially the descending, aorta are more readily seen, and show various degrees of 
widening. The heart itself shows some enlargement, but not much unless the patient 
has long been subject to high blood-pressure. 

As it is so common to get cerebral manifestations as well as myocardial, we realize 
how important studies in direct relation to arterio-sclerosis are likely to be in the 
future. There is more hope, perhaps, of additions to our knowledge of thrombosis ; 
why it occurs at a particular time, and what are the conditions favouring it. After 
operations there are certainly present conditions which seem to favour thrombosis. 
There is need of more infcrmation on coagulation ; of exact observations rather than 
guesses as to the part played by infection; of studies on calcium and on citrates 
which might bear on therapeutics. 

The increase of knowledge of cardiac infarction is leading to a revolution in our 
understanding of angina pectoris, one of the few diseases that the profession itself 
holds almost in awe. But the mystery shrouding it is being steadily lifted, and it 
may even now be said that in a large proportion of patients with angina pectoris, 
infarction initiated the pain on effort or will some day complicate it. So there is 
the ordinary angina of effort, in which the patient exerts himself and gets a 
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corresponding amount of immediate pain. There is the patient who began to be 
subject to angina after a sudden and prolonged attack which we recognize as cardiac 
infarction. Thirdly, there is the patient in whom, during the course of months or 
years of angina pectoris, there is a sudden exacerbation of symptoms because cardiac 
infarction has occurred. While the angina of effort is often worse after the 
complication of cardiac infarction, it is not necessarily so. Moreover, an anginal 
patient may for a particular period suffer longer and more frequent attacks, and if 
these are based on infarction he may subsequently improve so that his disability is 
no greater than it was originally. 

With regard to the management of patients with cardiac infarction, knowing 
definitely what has happened, we shall have greater confidence in dealing with them. 
If there is any condition in which moral support is required, it is this in which 
a patient is bearing an attack as terrible as anything that can happen to anybody. 
By moral support and by morphine we can do much for him. It has been painful to 
hear of patients, even men in our own profession, who have been allowed to linger in 
agony without morphine, where there has been a fear to give it because of the grave 
general condition. Amy] nitrite and trinitrin are of little value in this disease and 
are better avoided. It will be an important consideration in the future as to whether 
digitalis should or should not be given to these patients. Exact observations are 
necessary, but we have the impression that some patients with failure consequent 
upon infarction benefit from digitalis administration ; yet the myocardium is in such 
a state that we should avoid originating certain abnormal rhythms which can be 
induced by overdosing with digitalis. After morphine, our next thought in treatment 
should be the need for rest. Patients have reason to be grateful to us if we insist 
upon a long period in bed and a long convalescence. Cardiac infarction should be 
looked upon not as angina pectoris, but as a disease comparable with typhoid, in that 
the patient’s life is at stake and serious complications may occur at any time; yet a 
result may eventually be obtained which at the onset seemed to be impossible. 

[Slides were shown of temperature charts, and of orthodiagrams illustrating 
changes in the aorta from underlying arterio-sclerosis. | 


Dr. Evan BEDFORD. 


Dr. Parkinson has dealt with the clinical aspects of infarction of the heart, and 
its relation to arterio-sclerosis and to angina pectoris. I wish to refer briefly to the 
pathological aspects, and to the diagnosis, especially by means of the electro- 
cardiograph. 

Infarction of the heart is by no means a rare post-mortem finding; I have 
personally examined twenty-five specimens in the last two years, and Dr. Parkinson 
and I were able to collect the post-mortem records of eighty-three cases, all occurring 
within the last five years. Though the immediate cause of infarction of the 
myocardium is usually thrombosis of a coronary artery, the underlying pathological 
process in the vast majority of cases is coronary atheroma; this accounts for the 
infarct in 85 per cent. of cases, syphilis accounts for it in 10 per cent., and coronary 
embolism accounts for it in 5 per cent. In syphilitic cases there is occlusion of the 
coronary orifices by aortitis, sometimes with thrombosis in addition ; as far as I know 
syphilis never affects the trunks of the coronary arteries. Coronary embolism is rare, 
and is usually a complication of infective endocarditis of the aortic valves, or of 
intra-auricular thrombosis with mitral stenosis. Undoubtedly atheroma shows a 
predilection for the coronary arteries, and often one finds gross coronary atheroma 
where the aorta appears almost healthy. In many cases, it is true, the aorta is also 
severely atheromatous, perhaps dilated and calcified, but there remain a number of 
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cases in which the atheromatous process predominates in the coronary arteries, in 
which it is quite out of proportion to the degree of disease elsewhere. 

The grave results of coronary atheroma are due to stenosis of the vessel lumen. 
Thrombosis usually occurs at the site of such an atheromatous stenosis, or at the 
site of an ulcer; sometimes the intima ruptures and clot forms between the coats 
of the vessel, so that a small dissecting aneurysm is formed. With regard to the 
site of thrombosis, the left coronary is involved almost exactly twice as often as 
the right. In fifty-five instances of coronary thrombosis seen post mortem, the left 
coronary was affected in thirty-seven, and the right in eighteen. The site of election 
for coronary thrombosis is the left anterior descending branch in the first two or three 
centimetres of its course. 

There are two questions which should be discussed. First, why should atheroma 
pick out the coronary arteries above all others in so many cases? and secondly, 
why is coronary thrombosis so predominantly an affection of males? Perhaps it 
is that males do so much more work than females, but I am not sure that this 
is the whole explanation. There may be a metabolic factor, for atheroma can be 
produced in animals by feeding them on cholesterol; it may be that there is a 
difference in the manner of cholesterol metabolism in males and females. 

I can best illustrate the area of myocardium infarcted in occlusion of the various 
coronary branches by diagrams and paintings made from actual specimens. The 
demarcation of the infarct is rapidly lost, and is rarely well seen in preserved 
specimens. [Slides shown.] 

Pathological investigation proves that patients survive cardiac infarction in 
a large proportion of cases, that is to say, it is not immediately fatal. Old infarction 
is a common post-mortem finding, and even when infarction has proved fatal in the 
early stage of necrosis, it is not uncommon to find old infarction in addition, related 
to occlusion of a coronary branch. I believe that in many cases death is due to the 
fact that patients will insist in walking about within a few days of the onset of 
infarction. It is certainly possible for a man to walk about with a large area 
of necrosis in the heart muscle. If the patient is kept absolutely still, the fall of 
blood-pressure which follows infarction of the heart is a natural safeguard against 
rupture. Therefore it is most important to insist on complete rest for as long as 
possible. I have here a specimen showing recent infarction of the posterior wall 
of the left ventricle with a rupture in its centre; the man died while getting into the 
tube train when he should have been in bed, and one has seen other instances of 
this kind of thing. Another complication is hemorrhage into the myocardium 
or pericardium. It is possible to have hemopericardium without complete rupture of 
the heart. 

Dr. Parkinson has stated his opinion that a considerable proportion of patients 
suffering from angina have actually old cardiac infarcts, and I believe this will prove 
to be true. During the last year, two of my hospital out-patients who had suffered 
from angina have died and come to necropsy. The first died with obvious signs of 
coronary thrombosis, and this was verified post mortem, but to my surprise there was 
also an old fibrous infarct of the apex which had probably started his anginal pain 
two years previously. The second man dropped dead in the dental department, 
I belieye before the arrival of the dentist ; I fear that the sudden emotion experienced 
in crossing the dentist’s threshold must have proved fatal. He had a large fibrous 
infarct of the left ventricle forming an aneurysmal sac which was filled with 
organized clot. 

With regard to diagnosis, I have seen coronary thrombosis mistaken for hysteria 
when the pain was too prolonged for ordinary angina and the subject was neurotic. 
Of course, hysterical individuals are as liable as others to this disease. I think the 
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greatest difficulty arises in making the distinction from acute abdominal conditions. 
Sudden epigastric pain, vomiting, shock, and a small rapid pulse are common to 
both. Abdominal tenderness is often found in cases of coronary thrombosis and may 
be deceptive, though I have never seen board-like rigidity occur. Dyspnoea and 
tachycardia are features of cardiac rather than abdominal disease. The history is 
most important. A history of previous anginal pain, that is, pain related to exertion 
rather than to food, points to a cardiac lesion, as does the radiation of the pain to 
the arms, jaws, or neck, either in the actual attack or in previous ones. It is in these 
cases that I hope the electrocardiograph will prove a help in future. The great 
difficulty lies in the fact that ordinary physical examination of the heart after 
cardiac infarction often reveals absolutely nothing—no murmurs, no signs of enlarge- 
ment, no abnormal rhythm, or sounds, unless one so regards weak heart sounds. 

The electrocardiogram after cardiac infarction is often characteristically abnormal, 
and furthermore, if the subject survives, it shows changes in the course of time 
which are, I believe, quite distinctive. I will show you a few examples from a series of 
eases which Dr. Parkinson and I have been following during the last few years. 
In the early stage of acute necrosis the characteristic feature of the electrocardiogram 
is the deviation from the iso-electric level of the segment between the R and the 
T wave; this deviation may be in the reverse direction in leads 1 and 3. Later 
changes occur in the T waves, which become inverted in lead 1 or in lead 3, but not 
in both ; in lead 2 the T wave is inverted in a lesser degree or flattened. The small 
amplitude of the QRS waves is often noticeable, and they may be splintered in one 
or more leads. 

When one realizes that in most of these cases there were no abnormal physical 
signs in the heart whatever, whereas the electrocardiogram enabled one to follow so 
precisely the stage of necrosis and healing going on in the heart, the great value 
of this method of investigation of heart function must be evident. 

'Electrocardiograms illustrative of these changes were shown on the epidiascope. | 


Dr. CAREY COOMBS 


asked whether the condition under discussion was now on the increase, or whether 
it was another instance of the fact that once a syndrome became recognizable, it was 
recognized. The first case in which he tentatively diagnosed cardiac infarction was 
one he saw twenty years ago. Between that time and the beginning of the war, 
however, he remembered to have seen only one other case, and that a doubtful one. 
Yet since the war he had diagnosed cardiac infarction in forty instances. He 
thought the condition must now be more frequent. 

His remarks would bear chiefly on the etiology. First, as to the light which 
this syndrome shed on the origin of cardiac pain. It was very important as deciding 
what, in a group of cases, was the exact site of the stimulus causing pain. This 
syndrome showed that cardiac pain might take its origin in the cardiac wall itself. 
As Dr. Parkinson had said, an attack began with severe pain which, in many respects, 
was obviously cardiac, with radiation into arms, neck and jaws, analogous to the 
pain of angina. Also, the type of cardiac failure following upon cardiac infarction 
was the same as that usually associated with the milder, more recurrent bouts of 
angina pectoris, i.e., the ventricular type. Two features among others afforded 
definite indices of its being the ventricular type of failure. One was a weakening of 
the cardiac sounds; in two-thirds of his own cases those sounds were inaudible. 

The second point was the fall in blood-pressure, mainly in the systolic pressure. 
The pulse-pressure might be nearly abolished during and immediately after an 
attack. That narrowing of the pulse-pressure seemed very significant, pointing to a 
heavy blow having been delivered at the integrity of the left ventricular wall. 
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The close relationship of the condition to senile arterio-sclerosis had been already 
mentioned, and that had also been his experience ; 80 per cent. of the cases he had 
seen fall into a category embracing senile arterio-sclerosis but excluding hyperpiesis 
on the one hand, and syphilis and other chronic infections on the other. And the 
cases with anginal pain in the same category numbered 70 per cent. 

There were several negative points with regard to wxtiology. Both the openers 
found a relative absence of this syndrome from cases of cardiac syphilis, though it 
was generally agreed that angina pectoris was a common symptom of cardiac 
syphilis. In three-fourths of his (the speaker's) own cases of cardiac syphilis there 
was cardiac pain, though there was no instance of cardiac infarction. Such a 
discrepancy deserved further examination. 

Another point was the relative infrequency of embolism as a cause of cardiac 
infarction. It was common, when examining a heart which was the seat of ulcera- 
tive endocarditis, to find obstruction of arterioles, yet he did not remember cardiac 
infarction occurring in a case of recognized ulcerative endocarditis. 

Cardiac infarction occurred frequently in relation to arterial obstruction elsewhere. 
The first case in which he had tentatively diagnosed coronary thrombosis was that 
of a man who had recovered from cerebral thrombosis, and the analogy between the 
two conditions was so obvious that it was not difficult to interpret the clinical 
picture. The precordial pain lasted all night, and next day there was collapse and, 
later, pericardial friction. Of his forty cases, there was one with senile gangrene 
running concurrently with the cardiac catastrophe, and there were four cases with 
intermittent limp. One of these four patients was a man aged 69, who in the 
previous year had had attacks of vertigo. Early this year he (the speaker) saw him 
because he had been in a nursing home with symptoms suggestive of intestinal 
obstruction. It was recognized that probably these symptoms were due to mesenteric 
infarction, but it was felt that if the other possibilities were neglected and operation 
was refused, it might be withholding his only chance of surviving. At the operation 
a very large, dilated abdominal aorta had been found, with sclerosed iliac vessels, 
and in the wall of the small intestine were thickened, swollen patches due to 
infarction. The abdomen was closed and morphia given, and he was kept under the 
latter three or four days. The patient passed through this crisis, but developed an 
obstruction of the left brachial artery. This settled down and a collateral circulation 
apparently established itself. One afternoon he sat up in bed, complained of a 
tightness across the chest, and in a few minutes he was dead. In this last chapter 
of his history there was cardiac infarction. 

Occasionally the syndrome had a familial incidence. The first cousin of the 
patient just spoken of had come under observation, at the age of 50, for severe 
anginal attacks, and suffered from intermittent limp (as also did his father). He 
went for a voyage, during which he appeared to have had an attack of cardiac 
infarction which was fatal. 

Another pair consisted of a medical man and his son. He (the speaker) saw 
the father (aged 62), who had had very violent cardiac pain lasting all night. He 
had taken a whole “ boxful” of amyl nitrite capsules, which were valueless for the 
condition. Then he gave himself } gr. of morphia, and afterwards began to induce 
chloroform anesthesia, in the early stages of which he obtained relief. He had survived 
five days, during which a very rapid cardiac action developed with triple rhythm and 
pericardial friction. Then he had a recurrence of the pain, in which he died almost 
at once. Not long ago he (the speaker) had seen the son, aged 45, who was very ill 
with intense pain in the chest. There had been a rapid and irregular action of the 
heart, found to be due to auricular fibrillation; pericardial friction had developed 
and the patient had died a few days later. He had an abnormally palpable brachial 
artery. 
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He (Dr. Coombs) thought that, from all the facts, there would be no difficulty in 
agreeing that the background of cardiac infarction was senile degeneration of the 
arterial tree. 

Another point was as to the possibility of infection precipitating these 
catastrophes; certain clinical features suggested this. The first was pericarditis ; 
pericardial friction was heard in seventeen out of his forty cases. Fever was present 
in nine, and probably the number would have been greater if the temperature had 
been regularly taken. Also there was the leucocytosis, which might persist after 
other evidences of the pathological process had died down. In some of his own 
cases the attack followed some infection. In three, at or just before the attack, the 
patient had phlebitis of the veins of the lower limb. One patienié had a Bacillus coli 
infection of the urinary tract, and another had just passed through severe bronchitis ; 
another had recovered from lobar pneumonia, while yet another had a severe facial 
erysipelas. The same kind of association was borne out in patients who had been 
under observation for anomalous cardiac symptoms which, post mortem, were proved 
to be due to cardiac infarction. A woman, aged 39, had been seen by him 
(Dr. Coombs) in February, 1922, with the history of having been taken ill in January 
with an attack of influenza and bronchitis. Then cardiac failure of the ventricular 
type had developed, and the patient had died in the following April. There was 
found to be a large area of fibrosis due, obviously, to old infarction in the outer 
cardiac wall. 

Dr. GEOFFREY HADFIELD. 


Some of the work of Gross has been repeated in the Cardiological Department 
of the Bristol General Hospital, and a series of hearts showing ischemic necrosis 
have been injected, along with normal controls, by a radio-opaque mass and skiagrams 
taken. The injections, carried out by Dr. Bruce Perry, have confirmed the findings 
of Gross. We have found the same age-change in the coronary circulation and 
similar alterations in the vascularity of the two sides of the heart as a result of 
senility uncomplicated by any gross cardiac lesion. In hearts in which there is 
recent infarction taking place during the fourth or fifth decades, it has been the 
rule to find a type of coronary circulation already well established which is identical 
with, or is almost a caricature of, that found as a result of uncomplicated senility. 
As regards the naked-eye anatomy of the arterial supply, our results suggest that a 
heart showing ischemic necrosis at, say, the age of 55, has a prematurely senile 
blood-supply normally only found twenty years later. We suggest that this 
arises as a result of gradual coronary occlusion, that such a circulation becomes 
established before infarction occurs and is very likely to be a factor in its causation. 


Dr. J. A. RYLE 


said that he would merely cite a small individual experience, and offer some 
comments upon it. 

After going through his notes of anginal and heart-failure cases, and excluding 
doubtful examples, he was left with fourteen cases in which the diagnosis of cardiac 
infarction seemed justifiable on the clinical evidence. All the cases had been seen 
during the last two years ; twelve of them during the past year. Twelve were seen 
either in the early hours of the attack, or during the period of anxious bed-ridden 
invalidism following the attack. In two others the patients were getting about some 
weeks after the attack. 

He proposed to review this small series under the following headings: (1) zxtiology; 
2) earlier history ; (3) differential diagnosis ; (4) important objective evidence ; 
(5) some special signs; (6) some special symptoms. 
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(1) Atiology.—Nothing remained to be said on the age factor; his youngest 
patient had been aged 46, his oldest 90. Eight had been males, six females—an 
unusually high proportion of females. A point which might perhaps be more 
stressed was the influence of physical type and station. Angina pectoris was rarer 
in hospital than in private patients, and this seemed also true of coronary infarction. 
All the fourteen cases in his series were in private practice. His impression was that 
the cases were usually of the mentally energetic type and hard workers. His 
series included one judge, one general, one doctor, three business men, one hospital 
sister, and one elderly district nurse. Performing routine post-mortem examinations 
at Guy’s Hospital on one day a week through the year, he did not think that he saw 
on the average more than two or three examples of cardiac infarction per year. 
These were usually in patients brought into the surgery dead. 

(2) Earlier History.—In six of these cases the patients had had previous anginal 
attacks, and in four others had shown other evidence of cardiac disability. 

(3) Differential Diagnosis—In two cases acute gall-bladder disease had been 
conjectured, and in a third the possibility of a perforated ulcer had been entertained. 
Vomiting had been present in two of these three cases and in one other. The presence 
of epigastric tenderness sometimes supported the idea of gall-bladder disease, especially 
when it was greatest below the right rib margin. Further, during the few days 
following the acute onslaught, there was occasionally a slight subicteric tinge. 

(4) Objective Evidence.—-In eleven out of the fourteen there had been pyrexia. 
Pericardial friction had been observed in five cases. Electrocardiographic confir- 
mation had been obtained in three cases only. In one case full confirmation was 
obtained at autopsy. 

(5) Special Signs ——He would comment particularly on the faintness and 
equalization of the cardiac sounds. A low or falling blood-pressure was noted in all 
but one of his cases. In this case the blood-pressure actually rose to a point higher 
than it was known to have reached before (i.e., from 120 to 190 systolic), remaining 
so for some days after the onset of symptoms. He had been impressed by the 
curious patchiness of the congestive pulmonary signs, sometimes found at the apices 
or in the central zone of the lungs and not confined to the bases. 

(6) Special Symptoms.—Particular interest attached to certain subjective 
symptoms accompanying or succeeding the attack. In four he had observed 
suprascapular pain in the fourth cervical area, a distribution more usually 
associated with referred pain from a diaphragmatic pleurisy or subdiaphragmatic 
inflammation. Perhaps this expressed the accompanying pericarditis. Four of his 
patients complained of persistent and troublesome neuralgic pains at the back of the 
neck and over the occiput after the attack. He would be interested to know whether 
others had observed this. It might continue for weeks after the acute symptoms 
had subsided. 

The following historical item should be of interest to the Section: John Hunter, 
as was well known, had suffered from angina pectoris for many years, and ultimately 
died in an attack. Perhaps it was less generally appreciated that his first attack 
must have been due to a cardiac infarction. He survived it twenty years, 
during which time he had repeated attacks of angina. In 1773, having met 
with something which forcibly affected his mind, he was seized one day with 
intensely severe pain in the epigastrium, and although he tried various postures, 
lying on the floor or across a chair, it would not desist ; he took tincture of rhubarb 
and 30 drops of laudanum, but without relief. Looking in the mirror he saw 
that he was pale and grey and like a dead man. He could not feel the pulse at either 
wrist. Six physicians were sent for, and for a space of three-quarters of an hour 
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none of them could feel the pulse. Hunter also noticed that unless he made 
voluntary efforts his breathing was suspended. The illness was undoubtedly a very 
severe one, and it was difficult to believe that it could have been due to anything 
but a coronary occlusion. At autopsy, twenty years later, the following report was 
made: ““ Upon the under-surface of the left auricle and ventricle there were two 
spaces, nearly an inch and half square, which were of a white colour, with an 
opaque appearance, and entirely distinct from the general surface of the heart : these 
two spaces were covered by an exudation of coagulating lymph, which at some 
former period had been the result of inflammation there.’’ The full account was to 
be found in Sir Everard Homes’s description of John Hunter’s illnesses. 


Dr. B. T. Parsons-SMITH. 


Constituting, as it undoubtedly does, one of the most ‘serious medical 
emergencies, coronary thrombosis occupies nowadays a clearly-defined position in 
clinical medicine; the signs and symptoms of the condition are, as a rule, 
unmistakable and, briefly described, these include the status anginosus with co-existing 
cardiac and circulatory failure. The majority of cases are typical in these respects, 
but in certain circumstances the process of the infarction is completely shorn of all 
the salient features which the diagnosis embraces; in this latter category the 
following may be included: 

(1) Cases in which the infarction process has matured insidiously and in such 
gradual fashion that the myocardium has by degrees accommodated itself to the 
local circulatory deficiency. 

(2) Cases of acute infectious disease, in which the infarction comes about as a 
sequel to the development of acute coronary arteritis; the majority of these are 
unlikely to be recognized before the autopsy, but it occasionally happens otherwise ; 
a patient with infective endocarditis, recently under my care, experienced a sudden 
seizure of angina with intense collapse, an exacerbation of pyrexia, hypotension, etc. ; 
the condition was thought to be a coronary embolism, especially as there had been 
several of these embolisms in the spleen and kidneys during the previous few weeks : 
the autopsy revealed a small infarct on the anterior surface of the right ventricle, 
and the coronary vessel presented the typical appearance of recent acute arteritis ; 
the lumen of the vessel was thrombosed ; there was no sign of an embolism. 

(3) Cases in which the coronary occlusion constitutes an episode in the later and 
complicated stages of circulatory incompetence and failure ; under these circumstances 
there may be no suggestion that such an event as infarction of the coronary vessels 
has arisen, but on the other hand a definite exaggeration of the pre-existing 
symptoms may frequently suggest the real cause of the aggravation, especially if the 
confirmatory evidence of embolic phenomena becomes manifest later in the progress 
of the disease. 

Excluding however the above exceptions, we may without hesitation assert that 
the chief cause of infarction is atheroma of the coronary vessels, and that the final 
closure of these vessels is brought about by a process of thrombosis; coronary 
atheroma, moreover, is a well-recognized and intimate associate of angina, and we are 
familiar with the clear-cut clinical picture of this disease; the condition, as a rule, 
pursues a relentless course and the typical painful seizures continue during the 
progress of the disease ; in certain cases, however, angina patients are afflicted with 
attacks differing materially from those usual in this condition ; the pain is severe 
and prolonged, prostration is extreme, and the patient rapidly realizes the presence 
of something different from his previous anginal attacks ; careful examination in such 
cases may reveal signs confirmatory of coronary infarction, and there is every reason 
to suppose that on this complication depends the fatal issue in a large proportion of 
the anginal group. 
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The tendency to tachycardia in association with coronary infarction has already 
been definitely established, and its significance cannot be emphasized too definitely ; 
it obviously serves as a serious menace to the mechanical efficiency of the peripheral 
circulation, and incidentally it constitutes a very definite source of embarrassment to 
the scope of the coronary supply which is already prejudiced in the region of the 
blocked vessel; moreover, in addition to the tachycardia it is by no means unusual 
for the rhythm to undergo well-marked changes; thus, we may be prepared to 
recognize the arrhythmia typical of premature contractions, periods of bradycardia, 
heart block, etc., which may rapidly alternate as the condition advances and proceed 
finally to the development of ventricular tachycardia and fibrillation. A patient 
recently under observation exemplified the typical rhythm changes of coronary 
infarction in a particularly striking manner; when first examined this patient— 
a man, aged 62, who gave a history of angina—was found to be suffering from what 
appeared to be a typical coronary thrombosis; intense sternal pain had developed 
following an exertion one hour previously; circulatory collapse and physical 
prostration were intense; the heart-rate was fast, varying from 120 to 140, with 
frequent premature contractions. On the following morning the heart-rate was 62, 
and a polygraph tracing showed the presence of partial heart block with premature 
ventricular contractions ; in the evening the rhythm had again changed, an irregular 
and uncountable tachycardia had supervened, and this condition persisted until 
death took place some hours later. Unfortunately it was not possible to obtain 
electrocardiograms of this case, so that the transient rhythm changes were never 
adequately interpreted. In certain respects, notably with regard to the formation 
and direction of the T waves and also to the functional efficiency of the conducting 
apparatus, the electrocardiogram furnishes highly valuable diagnostic evidence, and it 
is an established fact that these typical alterations are likely to change rapidly 
during the course of the illness, very probably disappearing entirely when the stage 
of recovery is finally completed. It is therefore obvious that electrocardiographic 
evidence, if it is to be of definite value, must be sought for in the initial stages of the 
disease, as otherwise it may so happen that important details are missed entirely. 

With regard to prognosis, there is a special importance in the question whether 
or not an adequate anastomotic circulation can be developed in the region of the 
vascular occlusion. That a free anastomosis exists between the coronary arteries 
under normal circumstances is well known, and it appears that, with advancing years, 
the anastomotic process is likely to become more extensive. One would probably be 
correct in assuming that the anastomosis factor is of vital importance, but that 
in exceptional cases it may be entirely absent; in other words, may it not happen 
that in certain hearts the coronaries are definitely end arteries ? 

If such were the case an abrupt occlusion would inevitably be productive of most 


serious consequences. 
Dr. EK. J. STOLKIND. 


The diagnosis of coronary thrombosis is of great importance, both in theory and 
practice. It appears that syphilis has not so much influence as one would expect ; so 
far it has not been proved that syphilis of the coronaries causes their thrombosis ; the 
coincidence has not been found frequently. Out of 132 of our cases of syphilis of 
the circulatory system, macroscopic changes in the coronary arteries were found in 
sixty-three, or in nearly 46 per cent. The coronaries were thickened in nine, sclerosed 
in sixteen, their ostia narrowed in eight, extremely narrowed or almost completely 
occluded in sixteen, completely occluded in six. Coronary thrombosis was only 
found in four. In eighteen of these cases, owing to the anastomoses of the coronaries, 
in spite of a considerable stenosis of their orifices or lesions in their walls, no 
pathological changes in the heart muscle could be found. In all the other cases with 
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diseased coronary arteries the heart muscle showed various lesions—-sears, necrosis 
or myomalacia, aneurysm, etc. 

Chirac (1698) was the first experimenter to ligate the coronary artery of a dog. 
Death ensued after more than seventy minutes. This experiment was repeated by 
Erichsen (1842), and then (1857-1862) by Professor Panum (who himself died from left 
coronary thrombosis and rupture of the heart), Conheim and Schultess-Reichberg, 
Samuelson, See, Bochefontaine and Roussy, and others. 

West established the fact of anastomosis of the coronary arteries. 

Porter, Bickel, and many others have found that as a consequence of occluding 
the coronary arteries of dogs, infarction and scars developed. 

Vogt and Vasilevski found that plugging the coronary arteries of animals with 
spores of lycopodium resulted in the weakening of the heart, with a slow pulse, a fall 
in blood-pressure, etce., somewhat similar to the symptoms in human beings. The 
symptoms depend upon the rapidity with which occlusion occurs, the size of the 
occluded branch, ete. So far, all animals experimented upon had healthy hearts and 
blood-vessels, whereas in human beings thrombosis usually occurs when the 
circulatory system is already diseased. 

The value of these experiments would be much greater if they could be performed 
on animals in which arterio-sclerosis or syphilis of the blood-vessels had been 
previously induced. 

Lanceraux compared the consequences of obliteration of the coronaries in the 
heart muscle to the softening of the brain, and Ziegler bestowed the name of 
myomalacia upon it. 

I will briefly mention four of our cases in which post-mortem examination revealed 
coronary thrombosis, but which differed in their clinical symptomatology. 


Case I.—Male patient, aged 69, for the last few years had cough and shortness of breath. 
A few days before entering the hospital the dyspnea became severe, and he was found to 
have bronchitis, arterio-sclerosis and myocarditis with an irregular and weak pulse. Five 
days later he died from heart failure. The temperature in hospital was normal. Post mortem : 
General arterio-sclerosis, fibrous myocarditis, thrombosis of the anterior descending branch of 
the left coronary artery, aneurysm of the left ventricle, obliteration of the pericardium. The 
heart was dilated ; in the myocardium there were scarred patches. At the heart apex there 
was an aneurysm filled in by a thrombus, 12 in. in diameter. The wall of the aneurysm was 
of a scarred character and only from # mm. to 1 mm. thick. In the intima of both coronary 
arteries there were numerous sclerotic patches. The thrombus of the coronary artery was 
about 3 cm. long. 

Case II.—Male patient, aged 56, had suffered for two years from slight dyspnoea, which 
during the last few weeks had become aggravated. At the hospital he had prolonged attacks 
of cardiac asthma with cyanosis. He showed marked restlessness and attempted to get out 
of bed. The heart was dilated and its action irregular. There was no leucocytosis (leucocytes 
8,900). There was fever (98-6° F. to 102-4° F.).. He died from heart failure. Post mortem : 
Pericarditis, adipose myodegeneration, myomalacia cordis, aneurysm of the apex of the left 
ventricle of the size of half a walnut, dilatation of both ventricles, sclerosis of the coronary 
arteries and aorta, thrombus in the right coronary artery, syphilitic aortitis with subsequent 
aneurysm. Heart enlarged to more than twice its normal size. 

Case III.—A female patient, aged 33, well developed, had been infected with syphilis at 
the age of 29. After suffering from dyspnea for some months, she began to have frequent 
and severe attacks of angina pectoris. Simultaneously she usually had paroxysms of cardiac 
asthma. She died suddenly during a severe nocturnal attack of angina pectoris of long 
duration. Temperature 101-3° F. Post mortem: Syphilitic aortitis with lesions in the 
sinuses of Valsalva and at the commencement of the ascending aorta, occupying the space of 
only two-fifths of an inch. The orifices of the coronary arteries were reduced by the scarring 
inflammatory process to a very small dimension. Thrombus in the mouth of the right 
coronary artery. 

Case IV.—Male patient, aged 42, suffered from lobar pneumonia. For seven days after 
the crisis the temperature was subnormal. The pulse was weak but regular, and there was 
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some general debility. He died suddenly. Post mortem: Syphilitic peri-aortitis, narrowing 
of the coronary arteries and of the opening of the left subclavian artery. The mouths of the 
coronary arteries were narrowed, the right being almost completely occluded. A thrombus 
was found in the mouth of the left coronary artery. Interstitial myocarditis, pneumonia of 
the median lobe of the right lung, pyloric ulcer. 


In our other cases of cardiac aneurysm no coronary thrombosis could be 
discovered macroscopically. 

In the first two cases we find many clinical features of cardiac infarction and 
coronary thrombosis, such as Obrastzow and Straschesko (1910) were the first to 
consider typical. In both of these cases the dyspnoea became severe during their last 
tew weeks, and in the second case there were also prolonged attacks of cardiac asthma. 
Both cases showed “ myopragie,” or heart weakness and signs of myocarditis, 
and arterio-sclerosis during life. The post-mortem revealed characteristic signs of 
coronary thrombosis and cardiac infarction, pericarditis, thrombus in the sclerosed 
coronaries, myocardial degeneration, myomalacia cordis and cardiac aneurysm. The 
other two cases were not typical. 

In nearly half the cases it is not possible to make an absoiute diagnosis. I have 
found the histories and reports of autopsies of sixty-two cases of coronary thrombosis 
recorded in the literature from 1850 to 1914; thirteen of these occurred in women. 
In one case (Thorel) in which both coronary arteries were occluded by “ plugs,” it 
was impossible to decide whether the plugs were thrombi or emboli. In recent 
years many cases have been reported by American authors. 

Symptomatology.—The age of the patient is of some value in diagnosis. The 
ages in the sixty-six cases previously mentioned (including four of ours) were : 

2 between 20 and 30 years 
10 3 ; 
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In two old patients the ages were not stated. It will be seen that the age in the 
majority of patients was over 40. The incidence was greater in males than in 
females. In most cases there was a generalized arterio-sclerosis. 

Syphilitic infection was macroscopically evident in eight cases. The microscopic 
examination of the arteries should be used to exclude or support the diagnosis of 
syphilis. In the future improved methods of finding the Spirochexta pallida will 
help in exact diagnosis. 

There was a history of earlier attacks of angina pectoris or cardiac asthma in 
some cases, the last being about a year or more previously. Of the sixty-six 
patients, twenty had attacks of angina pectoris, seven of cardiac asthma and sixteen 
simultaneous attacks of both. 

In eight cases there was no complaint of heart trouble; in six no mention of an 
attack. In some there were only symptoms of increased dyspnoea and cyanosis. 
Especially was this so when there was myocardial degeneration. Many had 
“status anginosus” or “ asthmaticus”’ (attacks of angina or cardiac asthma of long 
duration, i.e., for hours or days). Obrastzow and Straschesko considered this 
symptom particularly characteristic of coronary thrombosis. Cases of this have 
been reported by Leyden, Meyer, Kroenig, Obrastzow and Straschesko, Hochhaus, 
Stolkind, Morison, Herrick, Pal, Castaigne, etc. 

In other cases the pain was of short duration, as is usual in angina pectoris. 
Further cases showed only slight pain (Hammer, Meyer and others). 

Heart weakness (myopragia cordis) and shock were frequently noticed, and here 
the electrocardiogram is of much value. Obrastzow and Straschesko, Ridlon, His 
and Beitzke, and others, found cases in which the pain was in the abdomen only 
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(“status gastralgicus,” Obrastzow and Straschesko). In such cases there is a 
liability to confusion with acute diseases of the abdomen. 

The varied symptoms following coronary thrombosis support my hypothesis that 
angina pectoris is of complex origin. The factors producing an attack are: 
(1) Chemical substances; (2) nervous system, and (3) the state of the heart 
and aorta: These form a circular “ chain” or “ circuit.” Whenever the combined 
effect of this chain reaches a certain fixed amount, however the individual factors 
may vary, an attack will occur. For this reason, when coronary thrombosis occurs, 
in one case there will be a typical attack of angina pectoris, while in another (when 
the “amount ” is not reached) there are only signs of “ myopragia cordis,” ete. 

Death was sudden in twenty-two cases, some hours after the attack—in nine, 
after one or two days—in twenty. A number of patients died after repeated attacks 
during several days or even weeks. 

In the majority of cases the autopsy revealed sclerosed or narrowed coronary 
arteries and generalized arterio-sclerosis. A few cases showed either more than one 
thrombus, some old, some recent, or (two cases) simultaneous thrombus and embolus. 

Cardiac aneurysm was found in many cases, and rupture of the heart in thirteen. 

In the treatment of the attack morphia is of great value though, in spite of its use, 
the patient may die. When the patient survives, strict diet and prolonged rest are 
necessary. 

Dr. JENNER HOSKIN 

said he was in entire agreement with Dr. Carey Coombs as to the occurrence of a 
diminished pulse pressure along with the low systolic pressure; he had noticed the 
tendency to persistence of the low systolic pressure in cases surviving the initial 
attack for several weeks. He had found amyl nitrite of no benefit and, if anything, 
detrimental, and he had frequently noticed that it brought on vomiting almost 
at once. With regard to racial characteristics, he had found the condition mostly in 
male Jews. 

He doubted whether the electrocardiogram ever became entirely normal after 
cardiac infarction, though he agreed that there was a tendency for it to become 
more physiological as partial recovery took place. 

In the treatment, morphia during the attack and prolonged rest after were the chief 
remedies, but he had also found oxygen and—in one or two cases—venesection helpful. 


Dr. T. WisHArT DAVIDSON 
showed a specimen of calcification of infarct. The patient had been for twenty-five 
years in a mental hospital. He had led a very active life. There was no history of 
any cardiac catastrophe. Death was sudden. At the post-mortem examination 
there was found to be extensive infarction with calcification of the lower half of the 
left ventricle. 
Dr. F. PARKES WEBER 

referred to the differential diagnosis of coronary thrombosis from acute abdominal 
disease of various kinds by the character of the pain. He had recently been called 
to what was evidently a case of coronary thrombosis in a middle-aged Hebrew man. 
The pain had lasted about four hours and was chiefly felt in the lower front of 
the thorax and epigastric region, but it was also present in both upper limbs and 
even in the teeth. Occasionally the main pain had temporarily ceased, or almost 
ceased, and during these intervals the pain in the arms and teeth had also left him. 
This pain could hardly have been due to any abdominal disease, though the 
attack was accompanied by vomiting. The blood-pressure was low, and there was 
facial pallor. He had had one somewhat similar, but less severe, attack previously. 

With reference to the injected hearts, demonstrated in radiographic photographs 
by Dr. Hadfield, the extreme vascularity following cardiac infarction was, Dr. Weber 
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thought, exactly analogous to the extreme vascularity of the distal part of a lower 
limb following ischemic arterial disturbance in thrombo-angiitis obliterans (“ Leo 
Buerger’s disease”). This vascularity could be well seen in the skin of the foot of 
an affected limb, which became red or cyanotic, and engorged with blood, if allowed 
to hang downwards. 

With reference to Dr. Parson-Smith’s remarks on the anastomoses between the 
two coronary arteries, he called to mind old injection experiments, which showed 
that the extent of anastomotic communication varied greatly in different individuals. 
The arteries might anastomose fairly well with each other. Dr. Weber had many 
years ago pointed out that this explained why, at post-mortem examinations, one 
coronary artery was sometimes found completely occluded at its origin without 
there having been any clinical history pointing to such an occurrence. 

In regard to the heart of the asylum patient, demonstrated at the meeting by 
another speaker, he (Dr. Weber) suggested that it would be very interesting to 
examine the patch of calcified heart wall for commencing true ossification. 
Calcification in such a case prevented aneurysmal bulging, and he thought that in 
such patches (where a scar could obviously not be absorbed) nature often went 
“a step further” and attempted true bone formation in the calcified scar, if the 
patient lives long enough. 

Dr. JOHN PARKINSON 


(in reply) said that there was little for him to answer. He had omitted reference to 
infection as a possible cause, chiefly because there was scarcely a branch of 
medicine in which infection did not seem a suitable topic for discussion; and it was 
often put forward as an explanation of disease when it was merely an accompaniment. 
He agreed, however, that in a few cases of cardiac infarction a definite infection 
could be proved. 

The question of whether cardiac infarction was on the increase was an 
important one. If the average duration of life was increasing, most likely 
arterio-sclerosis would also be increasing, and so would coronary thrombosis. In 
view of the underlying arterial degeneration, the occurrence in families was of much 
interest. At the Heart Hospital two brothers had been under observation as 
out-patients. One had a typical cardiac infarction two years ago, but he now lived 
comfortably and never had pain. In the same period his brother’s “angina of 
effort” had gradually become so severe that he now dared not leave his house. 
The electrocardiograms were in as great contrast in these two patients as was the 
clinical course. 

The large clinical series described by Dr. Carey Coombs was most valuable. The 
records shown by Dr. Hadfield were informing, and he hoped that he (Dr. Hadfield) 
would continue the work. He agreed with speakers who found the condition more 
frequent in private than in hospital patients; in the series published with Dr. 
Bedford 75 per cent. were seen privately. He felt sure that Dr. Hoskin was right as 
to the greater prevalence of the condition among Jews. He agreed that amy] nitrite 
could induce vomiting in a patient inclined that way. Dr. Bedford and himself laid 
stress on the fact that the electrocardiagram in these cases was not merely modified ; 
it might return to the normal in the course of observation, a strong proof that the 
change had been the direct result of some recent material change in the heart. 

Persistent simple tachycardia might be a great help in prognosis. The patient 
who, in spite of absence of pain, still had tachycardia, of 100 or so, at the end 
of a fortnight, was one to be watched, as this symptom was often the herald of a 
further complication. 

Dr. Stolkind had referred to a point which he (the speaker) ought to have 
mentioned : in the future, if operation for the relief of angina found favour, it would 
scarcely be applicable to the subjects of cardiac infarction. 














Clinical Section. 
President —Sir HERBERT WATERHOUSE, F.R.C.S. 
(January 18, 1928.] 
CASES. 
Sarcoma of Lower Jaw in a Boy Aged 7. 
By Ceci P. G. WAKELEY, F.R.C.S. 


E.G., AGED 7, first came under observation in October, 1927, when he was 
brought to hospital by his mother because his face was swollen. The first sign 
of a lump on the right side of the face occurred about the middle of September. 

On examination, there was a large hard swelling of the lower jaw on the right 
side. The patient could only separate his upper and lower teeth by half an inch. 














Sarcoma of lower jaw. 


A skiagram demonstrated an irregular swelling of the lower jaw most marked in 
the region of the angle. 

On October 24 a small piece of the growth was removed for section and 200 mgm. 
of radium were inserted and left in situ for eighteen hours. 

The pathological report confirmed the diagnosis of sarcoma. 


MH—CLIN. 1 
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The size of the tumour did not diminish and the child began to lose weight very 
rapidly. 

I showed this case to my colleague, Dr. Still, and he advised trying the effect of 
goat's serum. The case seemed so hopeless that I began giving 10 c.c. of goat’s 
serum each day orally and 5 gr. of peptone three times a day. Peptone was 
administered, as Dr. Shaw Mackenzie believed that this substance increased the 
patient’s fat-splitting ferments. 

The tumour increased in size at first, then became stationary and for the last 
week has been smaller. The child has gradually increased in weight and is more lively. 

The treatment with goat’s serum was begun on November 25 and has been 
continued daily ever since. 

It is interesting to note that a brother of this boy, aged 2, who was under the 
care of Dr. Still, died in November, 1927, from a retroperitoneal sarcoma. Both 
children had often slept in the same bed and lived in the same room. 


Pseudocoxalgia in a Boy aged 4 Years, 
By Crecit P. G. WAKELEY, F.R.C.S. 


ALFRED W., aged 4, came under observation in April, 1927, because he had a 
definite limp on walking, noticed by his mother six months previously. 

On examination, there was a definite limp on the right side on walking. All 
movements of the hip-joint were normal, except for slight limitation of abduction. 














Fic. 1.—April 4, 1927. 


There was slight wasting of the thigh muscles on the right side, and about j in. of 
shortening in the limb. : 

The skiagram demonstrated an early stage of pseudocoxalgia with slight flattening 
of the upper femoral epiphysis (fig. 1). 
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Fic. 2.—November 4, 1927. 














Fic. 3.—January 6, 1928. 
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Massage of the thigh muscles was ordered and the limp gradually disappeared. 

Early in November, 1927, there was no sign of a limp and the muscles of the 
right thigh were equal to those on the left. The skiagram, however, showed a more 
marked development of pseudocoxalgia. The epiphysis of the femur was flattened 
and somewhat fragmented (fig. 2). 

On January 8, 1928, there was nothing clinically wrong with the hip-joint, 
movements were perfectly free in every direction, there was no sign of a limp, and 
no shortening of the limb. 

The. skiagram shows an advanced stage of pseudocoxalgia, the upper femoral 
epiphysis is represented by a small flat disc and there are cystic spaces in the 
femoral neck (fig. 3). 

This case is of interest because it shows how pseudocoxalgia may develop and 
become more marked from the radiological point of view, though, clinically, the 
condition has vastly improved. 

I should like to ask one question. Would the X-ray pictures have been modified 
if the child had been treated in a walking caliper splint from the beginning ? 


Discussion.—Sir HERBERT WATERHOUSE (President) said that this case illustrated what 
was almost the rule in pseudocoxalgia, namely, that there was a limp at first, with a slight 
flattening of the epiphysis, which then proceeded to the kind of marked flattening shown by 
these radiographs, and yet, in spite of this, the child walked well, and examination did not; 
reveal anything clinically wrong. 

Mr. C. H. 8S. FRANKAU said the case was somewhat exceptional, in the same way as one 
or two of his own cases had been, i.e., having extreme deformity of the head, as seen radio- 
logically, with flattening and mushrooming, and some vacuolation, yet with no clinical signs. 
As a rule there were definite clinical signs of disease, i.e., limitation of abduction, and some 
shortening in the early stages, and, six or seven years later, a condition similar to osteo- 
arthritis supervened. 

Mr. WAKELEY (in reply) said that he had seen one or two cases in which osteo-arthritis 
had developed. Pseudocoxalgia had come into recognition mainly since the war. In the 
cases occurring in 1920 and 1921 there was now slight shortening, and, in some, mushrooming 
of the head and defective acetabular cavities were developing. Yet, even then, clinical 
manifestations were not evident. This patient would probably have osteo-arthritis when 
about 20 years of age, and it would then be difficult to tell whether it was a reduced 
congenital dislocation of the hip, as the radiographic appearance was so similar. 


Fibrocystic Disease of the Humerus. 
By C. H. 8. Franxau, M.S. 


E. D., AGED 22. This patient, as a result of a very slight accident, fractured her 
humerus on October 17, 1927. 

On admission to hospital on November 1 there was no sign of union, and a 
skiagram showed extensive fibrocystic disease of the shaft of the humerus. 

Operation, November 9, 1927.—The upper three-quarters of the shaft of the 
humerus was exposed and as the diseased portion of the shaft consisted only of 
the thinnest possible lamine of bone and no conservative operation seemed possible, 
the entire diseased area—measuring 5 in.—was excised. The resulting defect was made 
good by the insertion of a 74 in. graft taken from the left fibula and consisting of the 
whole thickness of that bone. During the insertion of the graft the musculo-spiral 
nerve was stretched and a transient paralysis resulted. 

Skiagrams taken on November 23, December 5, and December 29, 1927, show the 
progress of the graft, which appears to be surviving. 
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In young children with fibrocystic disease, consolidation usually occurs after 
fracture, unless the disease is very extensive. In adults one can remove part only 
of the diseased shaft of the bone, leaving a bridge of bone covering the gap, but this 
is only possible where the cystic degeneration is excentric and does not involve the 
whole shaft. In the present case the whole shaft was involved and consisted only 
of a number of lamine of very thin fragile bone, therefore I decided to resect the 
whole area. The point which troubled me at the time was as to whether the amount 
resected could be replaced by a graft which would survive. I have not seen a graft 
of that length used before. Skiagrams taken two months afterwards show the 
bone still normal in appearance; there is no decalcification, nor any worm-eaten 
appearance. 

Another point is that I produced by the operation a musculo-spiral palsy, a 
partial median palsy, and a partial ulnar palsy. But seeing that I had to get a 
7+ in. graft into a 5 in. space, I expected something of the kind owing to the necessary 
stretching of the nerves. Now, however, the patient is showing a steady recovery 
from all those lesions; she has complete return of sensation, and her motor- 
power is partially recovered. 

I left the periosteum on the fibula, but I deliberately roughened it in places by 
scraping. 


Discussion.—The PRESIDENT asked the exhibitor’s idea of the pathology of fibrocystic 
disease ; whether or no he regarded it as a low form of pyogenic infection. Also, whether 
Mr. Frankau had seen many cases of spontaneous fracture in fibro-cystic disease, and if so, 
whether he had found that healing was accompanied by the throwing out of an excessive 
amount of bone. 


Mr. FRANKAU replied that he did not regard it as of pyogenic origin, but thought it was 
rather the expression of some metabolic or developmental error, a process in the bone which 
caused decalcification, possibly due to over-action of osteoblasts. In some cases, if one gave 
the patient a good brand of dried extract of suprarenal, the cystic degeneration of bone might 
disappear, as he had seen it disappear. He had seen four cases of fracture in association 
with the disease, and in children one could usually be sure of healing and union without 
further trouble. That was not so in adults. 


Erythro-leukemia. 
By Bernard Myers, C.M.G., M.D. 


Mrs. A.C., aged 42, was admitted to the Royal Waterloo Hospitai, February, 
1926, for pain on the left side of the abdomen from ribs downwards shooting into left 
leg. Previously she had been in the German Hospital. The attacks of pain which 
lasted for about two weeks, with intervals of six weeks, had occurred since May, 
1925. 

Patient had a septic toe a year before admission, which was cauterized and 
cleared up, while nine months subsequently she had a lump near left ankle treated at 
the German Hospital, then a hard gland removed from right angle of jaw, and an 
operation for hernia. 

At birth of first child, in 1907, patient had milk fever; with second child, in 1909, 
jaundice followed by congestion of the lungs and rheumatism; with third child, in 
1910, prolapsus uteri; and with fourth child, in 1914, the hernia developed. The 
menstrual history is fourteen years 3s. 

All four children are living and well. No miscarriages. Father dead, cause 
unknown ; mother died of cancer of uterus; an uncle died of pulmonary tuberculosis. 
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On Admission.—Appetite good, sleeps well, often drowsy. No cough, but sweats 
at night. (Previous to admission to German Hospital she had lost weight, but gained 
weight while there.) She complained of lassitude, flushings, dyspepsia, tension and 
pain left side abdomen. (Although she had a distressing thirst in the latter half of 
1927, also epistaxis and some bleeding from the mouth with swollen gums, there had 
been none of these symptoms previously.) Headache, eye trouble, constipation and 
menorrhagia were not complained of. 

On Examination.—She had a high colour from vascular engorgement of cheeks, 
but no cyanosis until a year later, and then only moderate. The tongue never 
showed any bluish-red colour. 

The heart was normal in size and position, and no murmurs, ete., were noted. 

Abdomen somewhat protuberant on left side due to enlarged spleen which extended 
to umbilicus. The edge of liver was 1 in. below costal margin ; glands were palpable 
in axille and groins, also in triangles of neck—they were soft, freely movable, and 
no peri-adenitis was detected. 

When discharged in May, 1926, the spleen extended to 4 in. below the umbilicus 
and more than 2 in. to the right of it. The surface felt smooth, the consistence was 
moderate and the notch well marked. She felt, however, improved in general health. 

Dr. Lyle Cameron found uterus to be small, mobile, anteflexed and retroposed. 

The red blood-cells numbered 7,420,000; the haemoglobin, 60 per cent.; the 
white blood-cells, 10,400 with 20 per cent. myelocytes, and the condition was 
provisionally diagnosed as myeloid leukemia; this was also the opinion of Dr. 
Knyvett Gordon who did the blood-count, but the red-cell count made a difficulty. 
Indeed there was also a suggestion of Osler’s disease. 

She was re-admitted to hospital on September 21, 1926, and discharged on 
December 1, 1926. Her chief complaint was a cutting pain over the splenic area 
which prevented her from sitting down and kept her awake at night. It was relieved by 
pressure. Sometimes she felt a dull ache in left chest and shoulder. Night sweats 
had worried her for a month. The vascular engorgement on both cheeks was 
marked. Tongue very red. Several caseous glands were palpable on right side neck, 
but no tubercle bacilli found in discharging gland. 

The spleen extended to the pelvis; no ascites present; liver slightly smaller than 
previously. 

After X-ray spleen became a little smaller and harder. Appetite good. Sweating 
stopped. 

She felt very well for three months after discharge, but on November 14, 1927, she 
was again re-admitted to hospital as her abdomen was more distended than ever with 
enlarged veins over it. Cheeks as before. Neck sinus healed ; appetite good ; bowels 
irregular and passing slime and blood; a hard cough and some tiny blood-clots 
expectorated. Gums healthy but had bled recently at home, also some epistaxis ; 
teeth false. Spleen extended well into pelvis and to right side abdomen. The apex of 
heart was pushed up by it into fourth space and 4 in. outside nipple line. The liver 
was over an inch below costal margin. A boggy swelling present over right hip ; the 
ankles puffy. Some cedema appeared on legs—which were painful—lumbar region 
and vulva. Some cyanosis seen. A distressing thirst was present. Epistaxis 
again appeared and now some petechiw on chest, abdomen, left thigh and right arm. 
Her general condition became worse ; she was in obvious respiratory distress and she 
died on November 29, 1927. ; 

The temperature registered between 97 and 98-4° F. during her illness, except 
in the last week when it was 99° in the mornings, and just previous to death 
101° F. 
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BLOOD-COUNTS. 


Feb. 16,1926 Mar. 4, 1926 May 11, 192€ Sept. 23,1926 Nov. 13,1926 Nov. 17, 1927 


Red blood-cells 7,420 000 7,100,000 7,100,000 6,900,000 6,270,000 6,280,000 
Hemoglobin ... 60 per cent. 98 percent. 86 percent. 110 percent. 98 percent. 96 per cent. 
Colour index ... 4 0-7 0-6 0-8 7 -%6 
White blood-cells 10,400 34,000 57,000 86,000 26,400 9,400 
Polymorphonuclears 60 per cent. 60 percent. 65 percent. 65 percent. 75 per cent. 62-5 per cent. 
Eosinophils . 1 ” 1-5 ” 
Basophils 2 ” 1 2 ” 7-5 ” 
L. Hyalines 2 6 = 9.5 

S. Lymphos 5 7 4-5 ' 

L. Lymphos OY ts 1 . as jlOpercent. 12-5 _,, 
Transitionals .. 3 ‘ |) a wD. és 5 i 

Myeloblasts 0-5 2 . 0-5 ,, l wt 
Promyelocytes 3 

Metamyelocytes 5 a 

Myelocytes a a 26-5 ,, - «= 16-5 ,, un 13-5 ™ 
Normoblasts 3 os 8 “ia 
Megaloblasts .. , 8 Pe 

Poikilocytosis + + + + + 
Polychromatophilia .. ++ + 4 + 
Punct. Basophils 

Anisocytosis t + + + 


Platelets oe ‘ 350,000 


Dr. Knyvett Gordon made the first blood-count and Dr. Rosher the others. 


In erythremia the red blood-corpuscles may reach eight, nine, or even twelve 
millions per c.mm. In this case these cells amount to between six and a quarter to 
seven and a half millions and probably the number would be distinctly higher if there 
were no leukemic element present (with its low red count). The comparatively 
high white blood-cell count on September 23, 1926, is more in favour of leukemia, 
and so obviously is the number of myelocytes on the various dates stated. 

What was the cause of the pan-myelosis in this case? Might the preceding 
septic toe have been a contributing one; but what else must also be present to affect 
the bone-marrow to such abnormal action ? 

The Wassermann reaction was negative. 

Diagnosis.—Briefly, the leucocyte count although not typical is certainly 
suggestive of myeloid leukemia and the greatly enlarged spleen would go with that 
diagnosis, while the polycythemia and vascular engorgement of the cheeks suggest 
erythremia. Such boundary line or mixed cases have been described by Blumenthal 
and Parkes Weber, and the term erythro-leukzemia suggested. 

Treatment.—Arsenie, benzol, X-rays and ultra-violet rays were tried, but although 
the X-rays seemed to reduce the size of the spleen and the patient felt better for 
the treatment it was ultimately unavailing. 


Pathological report on post-mortem examination by Dr. Muende :— 
In the clinical condition recognized as myeloid leukemia, we find a marked 
hyperplasia of the myeloid tissue throughout the body, with the metaplastic 


reappearance of myeloid tissue in embryonic hematopoietic tissue, such as the 
spleen, and also the so-called “ leukemic infiltrations,’ or foci of blood formation in 
tissues, which at no period of development fulfil this function. Usually, in this 
condition, owing to.the fact that the myeloid stem cells are over-active in their 
production of granular cells, the formation of red cells is interfered with, resulting in 
a reduction of their number in the circulating blood. In this pariicular case, 
however, we find an erythro-leukemic condition as a result of the stimulation of 
both functions of the common stem cell, and for this reason the name “ pan- 
myelosis”’ has been suggested for this co-existing hyperplasia of the granuloblastic 
and erythroblastic elements of the myeloid tissue. 

Now, it has been found that X-radiation of any growing tissue gives rise toa 
diminished activity of the most immature cells of that tissue, and finally an inability 
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to divide, with complete cessation of growth. With regard to the hematopoietic 
system, the lymphoblastic tissue is most susceptible to X-rays, the granuloblastic 
being less, and the erythroblastic far less affected by these rays. In examining the 
results of the blood-counts taken at intervals during the twenty months of 
treatment, it is not surprising, therefore, to find a marked reduction in granular cells 
following the various exposures of the bone-marrow and spleen to deep X-rays, and 
yet very little, if any, diminution in the number of erythrocytes. 

The items of special interest at the post-mortem were the following :— 

The skin of the face was of a deep purplish tinge, and the conjunctive were 
moderately injected, an appearance very suggestive of polycythemia vera. 

Bone-marrow.—Section of the right humerus and femur showed macroscopically 
very marked marrow hyperplasia, which was predominantly yellow, with small 
reddish patches. Microscopical examination showed patches of intense cellularity, 
with the presence of all types of narrow cells, but with much overgrowth of 
reticulum and other foci of “ fibroid’’ degeneration, with very scanty cells. This 
“fibroid ” degeneration, or reticulo-endotheliosis, probably accounted tor the great 
reduction in the number of white cells before death. Megakaryocytes were scanty 
and those present had pyknotie nuclei. 

Spleen.—The spleen was greatly hypertrophied (weight 5,500 grm., normal 
170 grm.) and there were several enlarged spleniculi at the hilum. On section 
the pulp was seen to be congested and mottled, and the Malpighian bodies were 
invisible. There was evidence of numerous splenic infarctions. Microscopical 
examination of the spleen and spleniculi showed extensive myeloid metaplasia with 
very little lymphatic tissue. 

Liver.—The liver was enlarged, and on section the tissue was of a yellowish 
colour, and the normal markings were indistinct. Microscopical examination revealed 
an atrophy of the liver cells and diffuse myeloid metaplasia, which showed evidence 
of exhaustion as in the bone-marrow. 

The peri-pancreatic lymphatic glands, which were enlarged, showed intense 
myeloid metaplasia and the kidneys showed microscopical leukemic infiltrations. 

In conclusion, we see that although we find an apparent symptomatic 
improvement, as illustrated by the blood-picture, this is the result, not of a 
readjustment of the erythro-granuloblastic mechanism, but of the destruction of the 
more immature cells of the tissue. 

Discussion.—Dr. F. PARKES WEBER said that when he last saw the patient in question 
(September, 1927) her spleen was enormous and there was also enlargement of the liver ; 
the erythrocyte-count was about 6,000,000, and the white-cell count was 9,350, 23 per cent. 
of which were myelocytes. In January, 1926, when she was under the care of Dr. Schwarz, 
the erythrocytes bad numbered about the same, but the white cells were 24,600, 9 per cent. 
of which were myelocytes. The patient’s thinness and the telangiectatic condition of the 
face suggested erythremia (splenomegalic polycythemia), with true plethora. He regarded 
the case as one of erythro-leukemia (Guglielmo). Such cases have been named subleukzemic 
erythremia by Aubertin, and represented links in a chain between erythremia and myeloid 
leukemia, the whole chain being characterized by excessive hemopoietic activity of the bone- 
marrow, which might evidence itself clinically as erythremia at one end of the chain, or as 
myeloid leukemia at the other end, accordingly as the erythroblastic or leucoblastic activity 
was prevalent. In erythro-leukemia the erythrocyte-count was apparently never as high as 
in typical cases of erythremia. Besides cases like the present one, it should be noted that 
cases of erythremia had been described in which a myeloid blood-picture appeared during 
the later stages (Hirschfeld, Rosin, Herxheimer, Brieger and Forschbach, Minot and 


Buckman),’ and that erythremia occasionally supervened in myeloid leukemia (M. Ghiron, 
Guglielmo, K. Winter).? 


1 See also Daniels and v. Buchem, Klin. Wochenschr., Berlin, 1928, vii, p. 121. 
2Cf. F. Parkes Weber and O. B. Bode, ‘‘ Erythro-Leukemia and Blumenthal’s Disease,’’ Med. Press, 
London, 1927, clxxv, p. 174. 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 745 





Clinical Section 57 


Dr. EVAN BEDFORD said that he had seen one other similar case. He believed that the 
spleen was much larger in this condition than in Vaquez’s disease. A similar reaction of both 
the erythroblastic and the myeloblastic tissues was sometimes met with in pernicious anemia 
and such cases had been named “ leukanemia” by Loeb. The tendency had been, however. 
to regard this condition as either pernicious anemia with a marked myelocytic reaction, or 
leukemia with an unusual erythrocytic reaction. The present case, he (the speaker) thought, 
was nearer to Vaquez’'s disease than to leukemia. 

Dr. StsyL EAstwoop said she had seen a case of Vaquez’s disease, under Dr. Charles 
Bolton, in which the spleen had been as large as the one under discussion. 


Arterio-sclerosis with Osteo-arthritic Changes in the Knee-joints ; 
long-standing Tumour of Left Shoulder. 


By B. T. Parsons-SmitH, M.D. 


F. E., FEMALE, aged 42, chemist’s assistant, first under observation March, 1927, 
complaining of typical effort syndrome symptoms during the previous five years, 
intense headaches, fainting attacks and insomnia, all increasing progressively in 
severity. 


Past History.—Pleurisy at 13 years; frequent attacks of articular rheumatism. 
Family History.—Mother died of chronic nephritis; father died following a 


stroke; four brothers, two died of heart disease (probably rheumatic), one died of 
high blood-pressure; the fourth, still living, suffers from fainting attacks; one sister 
died of heart disease (probably rheumatic). 

State on Admission to Hospital—Heart enlarged downwards and to the left; 
forcible apex impulse in the fifth space 3} in. from the mid-line; rhythm regular; 
split first sound at the apex region; second sound accentuated at the aortic base; 
systolic murmur at the apex and base; vessels thickened ; blood-pressure 220 mm. 
systolic, 130 mm. diastolic ; cyanotic cheeks and mucous membranes but no gross 
venous congestion; no cedema. Electrocardiogram: Flat T waves in all the leads. 
Examination of fundi: Arteries thickened and tortuous; veins indented; discs pale; 
no exudates. Urine: Specific gravity 1010; trace of albumin; no sugar. 

Pulmonary System.—Impaired percussion note, prolonged expiration and harsh 
breathing at the left apex; crepitations at the left base but percussion note not 
impaired in this region. 

Diffuse swelling on left shoulder first noticed at 18, and gradually increasing 
in size during the interval to date (? a bony tumour, deep to the trapezius, in connexion 
with the left scapula). 

Gradual improvement in regard to the original symptoms under treatment, 
decline in the level of the systolic blood-pressure, the diastolic remaining fairly 
constantly at 120-130, urea-concentration test normal figures, blood-urea 41 mgm. 
per 100 c.c., urine a persistently low specific gravity, a trace of albumin but no 
casts ; condition complicated by pulmonary infarction (right) in June, and the 
development at the same time of acute arthritis in the left knee-joint—painful 
swelling with effusion and extreme restriction of movement in any direction ; gradual 
resolution of the acute phase, but functional efficiency of the joint not restored, 
persistent soreness with movement of any kind, standing, etc., and similar affection 
(beginning insidiously during September) of the right knee-joint ; X-ray examination 
shows osteitis of the external condyle of each femur. 

Discussion.—Dr. F. PARKES WEBER thought the swelling on the left shoulder might be 
an abnormal] bursa or a Baker's cyst. 

Dr. KINGSTON BARTON suggested that this case was one of mitral stenosis. The long- 


standing history of subacute rheumatism since the age of 13 years would quite explain 
the slow-forming mitral stenosis. 
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Dr. A. P. BERTWHISTLE suggested that the tumour was a fibroid of the rhomboids. 

Mr. PHILIP TURNER said he had seen a similar condition thought to be some obscure 
tumour. X-ray examination had, however, shown nothing abnormal, and no doubt the 
apparent tumour had been an undue prominence of the upper ribs. In the present case the 
skiagram showed some scoliosis. 

Dr. PARSONS-SMITH (in reply) said the suggestions of Dr. Parkes Weber and Dr. Bertwhistle 
were answered by the remarks of Mr. Philip Turner. He agreed with Mr. Turner that there 
was probably no tumour at all; the deformity was due to a raising of the shoulder and a 
solid bunching of the muscles, with, possibly, some dislocation of the ribs in that region. 
Dr. Kingston Barton had suggested that the cardiovascular lesion might be mitral stenosis. 
He (Dr. Parsons-Smith) knew that was sometimes an elusive disease, and that a definite case 
might not have well-marked signs from the point of view of murmurs, etc.; but if that had 
been the condition in this case there would have been some suggestion of it in the 
electrocardiogram, and perhaps a history of hemoptysis, but they were negative. He looked 
upon the case as one of arterio-sclerosis of hereditary origin, in a patient who had suffered 
an intercurrent acute infection of the knee-joints and he regarded the tumour formation on 
the left shoulder as a deformity secondary to the spinal curvature. 


An Early Case of Compression of the Spinal Cord. 
By Sripyt R. Eastwoop, D.M. 


S. C., A WOMAN, aged 62, came to hospital complaining of (1) pain under her left 
breast, worse in the early morning and going through to the shoulder, (2) numb 
legs. On inquiry the pain was described as a tight band round her stomach. 
Symptoms have now been present for eight weeks. On examination, she is a robust 
woman of normal intelligence, high-coloured complexion, and healthy personal and 
family history, except for “ gastritis” two years before. No abnormal signs are 
present in her nervous system above the level of the sixth dorsal nerve segment. 
There is loss of pain sensibility over the whole right lower limb, and it is greatly 
impaired over the left leg; considerable impairment is also present over the 
abdomen until the region supplied by the sixth and seventh dorsal nerves is reached, 
where there is a small indefinite area of complete skin anwthesia corresponding to 
the site of the patient’s pain, and in which deep pressure causes acute discomfort. 
Temperature, touch and vibration sensibility are impaired to a moderate degree, 
varying greatly from day to day, below the anzsthetic zone. Sense of position is 
nermal. There is slight weakness, especially of dorsiflexion of the foot, in both 
lower limbs, and the left leg is very slightly spastic. The abdominal reflexes are 
all present and equally feeble. Both knee-jerks and ankle-jerks are exaggerated. 
Within the last few days the left plantar response has been definitely extensor, and 
the right doubtfully flexor in type. Pressure on the eleventh and twelfth dorsal 
spine causes pain referred to the abdomen. Some incodrdination in walking, which 
was present on admission, is clearing up with encouragement. 

X-ray examination of the spine was negative. Blood-count normal. Wassermann 
reaction in the blood negative. Fractional test meal a high normal acid curve. 
Blood-urea 41 mgm. per cent. Cerebro-spinal fluid, December 2, 1927 (Dr. H. 
Whittingham), “ clear fluid with a few red blood-cells; chlorides = 0°71 per cent. ; 
albumin = 0-15 per cent. (trace blood); Nonne-Apelt, slight reaction, but a little 
blood present. Wassermann reaction negative. Lange’s test—0011232110. This 
is a doubtful reaction owing to a trace of blood. Of white cells: Lymphocytes 86 
per cent., polymorphonuclears 14 per cent.; no abnormal cells seen.” Second 
lumbar puncture December 22, 1927. No material alteration from the first. 

The tendency to improvement which followed rest in hospital led me to suspect 
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a vascular lesion, rare as such a lesion is in this site, but in the last few days, 
possibly as a result of being on her feet and going out in ordinary shoes, etc., 
a plantar response has developed with slight spasticity on the left. This has great 
significance, especially in view of the zone of anzsthesia above the level of sensory 
impairment, which has also developed while in hospital, and justifies the diagnosis 
of compression at or above the level of the sixth nerve segment. Lipiodol injection 
is not likely to help the diagnosis in the presence of a practically clear cerebro-spinal 
fluid. It appears likely that one may have to wait weeks, or even two to three 
months for just the small amount more evidence to justify exploration. 

Discussion.—Sir HERBERT WATERHOUSE (President) said that neoplasm seemed the 
most probable diagnosis in this case, and he did not think he would wait so long before 
operating as Dr. Eastwood seemed inclined todo. If there was a neoplasm in the spinal cord, 
the sooner operation was done, the better. 

Dr. PARKES WEBER said he thought it advisable to use lipiodol injection in this case as it 
would not only be helpful in confirming the diagnosis but, should operation be needed, it might 
save the patient from having an exploration made at the wrong level. 

Dr. EVAN BEDFORD said he did not think one need have the albumin increased in order 
to get a positive lipiodol test. It was only when there was severe obstruction that there was 
positive cerebro-spinal fluid. Lipiodol should certainly be used. 

Dr. EASTWOOD (in reply) said the condition at this moment was not sufficiently definite 
to satisfy her, and there seemed no danger in waiting and keeping the patient under 
observation. Surgeons doing neurological work were not all in favour of lipiodol, which 
caused much inflammatory reaction round the lesion. It should be possible to make an exact 
diagnosis in this case without its use. 


Tuberculous Pneumothorax treated by Aspiration and Gas 
Displacement. 


By E. Canton SEWARD, M.B. 


G. W., AGED 36, stoker. Family history unimportant and patient has not had 
any serious illness. One child alive and well. First seen February 13, 1924, when 
patient complained of cough for twelve months, mostly in mornings, with a small 
amount of odourless, muco-purulent, grey sputum, hemoptysis in clots on one 
occasion, dyspneea on exertion and on coughing, occasional vomiting after coughing, 
and loss of weight. The greatest known weight was 11 st. 64 lb., and on this 
occasion 10st. There were signs of infiltration at the right apex and the sputum 
was tubercle bacilli positive. Following a stay in a sanatorium from June to October, 
1924, he improved and the weight rose to 11 st. 64 lb. Physical signs were still 
confined to the right side. He was kept under observation as an out-patient, and by 
July, 1925, his weight had fallen to 9 st. 12lb. There were signs of fluid at the right 
base. One hundred and twenty-three ounces of more or less clear fluid were withdrawn 
in two aspirations of 60 oz. (1,704 ¢.c.) and 68 oz. (1,789-9 c.c.) respectively. The fluid 
contained tubercle bacilli and a few degenerated pus cells. On August 19, 1925, he was 
again sent to a sanatorium, his weight being 10 st. 4 lb., the physical signs confined 
to the right side, the fluid not having reaccumulated. On November 18, 1925, there 
were signs of hydropneumothorax on the right side and of infiltration of the left apex 
also. Between November 19, 1925, and March 20, 1926, pus was withdrawn from 
the chest on five occasions, the greatest amount at a given time being 100 oz. 
(2.841 e.c.), the smallest amount 14 drachm (5-3 c.c.), and the total amount 139 oz. 
14 drachm (3,954 c.c.). Following the initial aspiration, air was injected into the 
pleural cavity and the pneumothorax has been maintained artificially ever since 
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The maximum amount of air injected was 2,000 c.c. following the initial aspiration 
of 100 oz. (2,841 ¢.c.) of pus, and the smallest 100 ¢.c. The average for some time 
has been 500 c.c. but the volume is now diminishing. The patient’s weight at present 
is 10 st. 4 lb. He is afebrile, able to do light work, and contribute to the support of 
his family, and, in spite of the slow but certain advance of the disease on the left 
side, his condition is fairly satisfactory. 


Discussion.—Dr. S. V. HODSON considered it unfortunate that 60 oz. of fluid had been 
withdrawn at one attempt and 638 oz. at another, for many immune bodies were withdrawn 
by such aspiration. 

The only justification for aspiration was the necessity to relieve mechanical distress. 
After such relief Nature could deal with the absorption of any quantity of fluid and this was 
much better left to Nature. There was first the risk of infecting the fluid ; second, the with- 
drawal of immune bodies, and third, and there was much in the literature to confirm this, over 
a considerable number of cases in which fluid was freely withdrawn there was a higher rate of 
pulmonary tuberculosis than in cases treated more conservatively. 

Dr. F. PARKES WEBER said that in cases of pleural serous effusion presumably connected 
with tuberculous pleuritis, it was quite common on old temperature charts to see a period of 
pyrexia following each aspiration of the effusion. Supposing that in such cases there was 
likewise some pulmonary tuberculosis present on the side of the effusion, the effect of each 
aspiration was almost the opposite of what happened in the modern treatment of unilateral 
pulmonary tuberculosis by artificial (therapeutic) pueumothorax. 

Dr. SEWARD (in reply) said that in this case the fluid was withdrawn because its 
nature was unknown, and because it was displacing the mediastinum to the opposite side, 
and he regarded that as an indication for reducing the pressure causing the displacement. 

With regard to the contention that immune bodies were withdrawn with the fluid, it was 
possible that these bodies were effete, and that their removal was followed by an exudate of 
increased efficiency. The mechanical effects of the effusion were more important than its 
content of antibodies. He thought that the risk of infection from aspiration was negligible. 


Surgical and Pulmonary Tuberculosis. 
By MavuricE WEINBREN, L.R.C.P., M.R.C.S. 


S. B., MALE, aged 28. Occupation, contractor. Duration of disease, ten years. 

History.—December, 1918: Pleurisy with effusion. 

1919: Abscess over sternum opened ; this healed, but other abscesses formed over 
sternum, ribs and clavicles. 

January, 1921, while at a sanatorium for pulmonary tuberculosis, tuberculous 
right ankle amputated. 

1922: Abscess right axilla opened. 

1923: Left ankle broke down, and several sinuses appeared. 

1924: Tuberculous symptoms right elbow, which broke down, forming sinuses in 
December, 1925. 

Condition at Commencement of Ultra-Violet Treatment.—(1) Bilateral pulmonary 
tuberculosis. Sputum +. (2) Multiple sinuses left foot. (3) Multiple sinuses 
right elbow (see figs. 1, 2 and 4). 

(I) Progress—Pulmonary and surgical condition improved from the beginning. 

After Fifteen Months’ Treatment.—Sputum negative (became negative after 
six months’ treatment and remained so). All sinuses completely healed, and disease 
arrested (see figs. 3 and 5). Gain in weight, 32 lb. 

For the last six months the man has been at work without further treatment. 

(II) The pulmonary condition was not regarded as a contra-indication to ultra- 
violet treatment. 
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Fic. 1.—Radiogram of chest. 

















Fic. 2.—Right elbow. March 13, 1926. 
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Fic. 3—Right elbow. May 13, 1927. 




















Fic. 4.—Left ankle. March 13, 1926. 
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The ultra-violet treatment consisted of general baths from the carbon are (long 
flame) beginning with three minutes and proceeding to one hour a day. The patient 
was treated five days a week and for six months without a break. Local treatment 
from the mercury vapour lamps was added, the sinuses being first irrigated with eosin. 
The technique adopted touched on numerous controversial points. 

















Fic. 5.—Left ankle. May 13, 1927. 


Discussion.—The PRESIDENT asked whether the exhibitor had seen many cases of burns 
having resulted from the use of the ultra-violet rays. Within the last six weeks he himself 
had seen two, both of them produced by unqualified orthopedic practitioners. 


Dr. PHILIP ELLMAN mentioned a series of cases treated at the West Middlesex Hospital 
by ultra-violet ray therapy, in one of which, towards the end of the period of treatment, 
hemoptysis developed though there had not been any previous attack. The case was one of 
chronic (fibroid) pulmonary tuberculosis. The other cases made good progress. 


Dr. STANNUS said he wondered whether in this case the benefit to the lung might have 
been due to some development of immune bodies associated with a form of vaccination 
produced at the sites of the bony lesions and sinuses when treated by ultra-violet rays. 


Dr. WEINBREN (in reply) said he had treated about forty cases of chronic pulmonary 
tuberculosis, and hemoptysis had only occurred once in a case with a history of frequent 
attacks of hemoptysis. He had had cases where cavities were demonstrated by X-rays to be 
contracting under treatment. 
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Whether cases would benefit or not depended on the type of pulmonary tuberculosis. 
He did not think that any case of pulmonary tuberculosis should be treated by ultra-violet 
radiation unless all the facilities of frequent pathological tests and expert clinical examination 
of the chest were available. 

In reply to the President, he stated he had frequently seen “ burns ”’—or as actino- 
therapists preferred to call them, “severe erythemas,” generally the result of treatment by 
unqualified practitioners. 


Congenital Heart Disease. 
By Puiuie Fiapor, M.B. 


GIRL, F.G., aged 5. Full-term child. The mother’s statement is that the 
patient has had “a cough since she was born,” and that she was “born with heart 
disease.” She was told this at an Infant Welfare Centre, where the child was 
apparently under observation from a few weeks of age. 

The child is fairly well nourished. There is no cyanosis and no clubbing of 
fingers. The blood shows hemoglobin 100 per cent. and red cells 5,280,000. 

Lungs, abdomen and central nervous system are normal. 

The heart shows no notable enlargement or displacement. There is a well-marked 
systolic thrill in the pulmonary area. A systolic murmur is loudest there, but is also 
heard all over front and back of chest. 

Diagnosis.—? pulmonary stenosis and patent ductus arteriosus. 


Discussion.—Dr. PARSONS-SMITH said he regarded the case as a straightforward example 
of patent ductus arteriosus; the murmur was definitely confined to systole, but he had seen, 
post-mortem, cases of patent ductus arteriosus which during life had only a long systolic 
murmur. 

With regard to the possible co-existence of pulmonary stenosis (the combination of patent 
ductus and congenital pulmonary stenosis being by no means rare) he inclined to the view 
that there was insufficient clinical evidence for the diagnosis ; he suggested that an electro- 
cardiogram might be of assistance, the curves in this condition being as a rule extremely 
distinctive. 

Dr. EVAN BEDFORD said he agreed with Dr. Parsons-Smith’s view of the case. The thrill 
was conducted into the vessels of the neck, and that did not occur in pulmonary stenosis 
alone, though it did in patent ductus arteriosus. And in the latter condition the skiagram 
showed a characteristic picture of dilatation of the pulmonary artery. Both a skiagram and 
an electrocardiogram would be valuable. 


Dr. WEINBREN said that if a skiagram of the chest were taken there would probably be 
seen a bulge below the aortic arch if pulmonary stenosis were present. 


Non-operated Mammary Carcinoma of fifteen years’ duration in 
a Woman with a Strongly Positive Wassermann Reaction. 


By F. Parkes WEBER, M.D. 


THE patient, Mrs. M. N., aged 63, a widow, is a thin woman with extensive, 
chronic, fungating, right-sided mammary carcinoma. This commenced at least 
fifteen years ago, but she always refused operation. There was, of course, no 
ulceration when the disease first attracted attention. The ulceration commenced 
about two years ago. An interesting point in the history is that about one and a 
half years ago the large ulcerated carcinoma became infected with erysipelas, but 
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the latter disease seems to have made the former disease neither better nor worse. 
The lymphatic glands in the right axilla are infiltrated, and there have been pains 
suggesting the possibility of intrathoracic involvement. There is no history of 
syphilis. The patient has had no children (was never pregnant). Her blood- 
serum gives strongly positive Wassermann and Meinicke reactions. 


Abscess in the Liver, of Uncertain Origin, associated with 
Enlargement of the Spleen. 


By Purtie TuRNER, M.S. 


J.S., A BOY, then aged 9, was admitted to Guy’s Hospital under Dr. Fawcett 
in December, 1924, for a biliary fistula. 

Previous History.—From infancy the patient has been subject to “ bilious attacks.” 
The symptoms were always abdominal pain, followed by attacks of vomiting, with 
recovery next day. 

Present Disease.—Patient was first taken ill on August 21, 1924. After a short 
period of malaise he had shivering fits every hour or so; there was pain in the right 
side and in the legs. There was no diarrhoea, but he vomited some twenty times 
during the day. 

He remained in the same condition till September 2, when he was transferred to 
Tolworth Isolation Hospital as possibly a case of typhoid. His blood was agglutinated 
against typhoid and paratyphoid A and B with negative results. 

On October 2 he was transferred to Surbiton Hospital, where a subphrenic 
abscess was diagnosed. On October 8 Mr. Bromley operated. A paramedian 
incision was made, and the abdomen, when opened, was found to contain clear fluid. 
The appendix could not be found. A subphrenic abscess was then opened and 
drained after resection of a portion of the ninth rib, pus being first detected with an 
exploring syringe. Symptoms gradually subsided, but a biliary fistula formed and 
persisted in the operation tract. 

On November 22 he was discharged, but though his general condition had 
improved bile was still escaping from the fistula. Later on the abdomen became 
distended, there was slight diarrhoea, the urine was red in colour, and there was pain 
in the right side. 

On December 2 he was readmitted to the Surbiton Hospital on account of these 
symptoms and a recurrence of the pyrexia. The fistula now closed, but reopened 
after a few days. 

Condition on Admission to Guy's Hospital.—A fistula discharging bile was present 
in the mid-axillary line. The liver edge was just palpable and the spleen was slightly 
enlarged. The urine was normal. X-ray examination showed the diaphragm at 
about the same level on both sides, and both moved freely. Costo-phrenic angles 
clear ; lower margin of liver just above the costal margin. A blood-culture showed 
a mixed growth of Streptococcus longus and Staphylococcus albus. The discharge 
from the fistula gave a growth of Bacillus coli communis only. 

The sinus was opened up under gas and a large tube inserted. Anti-streptococcal 
serum was given. 

Dr. Fawcett and Mr. Bromley considered that the appendix was the primary 
source of the trouble, and that the original abscess was partly intrahepatic. 

The wound continued to discharge, and on January 26, 1925, Mr. Bromley 
reopened the old wound, excised the indurated margins of the fistula, so that the 

MH—CLIN. 2 +* 
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surface of the wound was the size of the cavity below, in the hope that granulation 
would take place from the bottom. 

In March the abdomen was greatly distended with distinct signs of ascites. 

The fistula eventually closed, but in April, 1925, again reopened and discharged 
bile after a slight injury. The fistula persisted, but eventually closed, re-opening 
and discharging from time to time, and the patient was sent home at the end of May. 

The patient was readmitted to Guy’s Hospital under Mr. Turner as an abdominal 
emergency in September, 1926. He was then deeply jaundiced with bile in the 
urine and clay-coloured feces. There was abdominal pain and distension, vomiting 
with pyrexia (101° F.). These symptoms had been gradually increasing for about a 
month. The liver was enlarged and tender. The spleen could be felt. The sinus 
was not discharging. An abscess in the liver was diagnosed. 

The abdomen was opened by a paramedian incision. The appendix was first 
sought for. This was situated in the pelvis; it was perfectly normal, and had 
no connexion whatever with the inflammatory mass below and behind the liver. The 
right lobe of the liver was greatly enlarged and was especially prominent just to the 
right of the falciform ligament. An incision here opened a large abscess from which 
a quantity of thin pus and bile escaped. The pus-containing cavity was a long, deep, 
narrow branching track. Owing to fixity and adhesions the inferior surface of the 
liver and gall-bladder could not be examined. The wound was closed, free drainage 
of the abscess being provided. 

After the operation the general condition improved and the jaundice gradually 
cleared up, and the temperature settled down. About ten days later an abscess 
formed in the site of the old fistula, and this had to be incised, allowing of the 
discharge of pus and bile. 

Bacteriological examination of the pus from the liver abscess showed a growth 
of enterococcus. The feces were examined for actinomycosis and for ova or other 
evidence of the presence of any parasites, with negative results. A portion of the 
liver bounding the abscess cavity was examined histologically; this showed an 
abscess cavity lined with hemorrhagic organizing granulation tissue. All the portal 
canals are inflamed and infiltrated with leucocytes. 

The discharge continued, and though the posterior wound again closed, a chronic 
sinus from which bile and a little pus escaped persisted anteriorly. 

Eventually he was discharged about the beginning of November. 

After he left hospital the wound gradually closed and his condition improved. He 
was seen in September, 1927, on account of a hernia which had appeared in the site 
ofthe old incision. Both sinuses had then closed. The liver edge was 2 in. below 
the costal margin, but was not tender. The spleen, however, had greatly enlarged 
and now extended down to the level of the iliac crest. 


[February 10, 1928. } 


An Unusual Type of Pericarditis associated with Rheumatic 
Heart Disease. 


By GEORGE RosspDaLe, M.D. 


P. M., AGED 13, female. 

History.—Chorea, aged 11. December 1926, complaining of cough. 

Well marked crescendo presystolic bruit at apex with thrill. Hard inspiratory 
rales heard over both sides of chest back and front. Skiagram.— Enlarged dilated 
heart with some fluid probably in the pericardium. Conspicuous root thickenings, 
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glands and extensive peribronchial mottling, probably tubercle.” No tubercle bacilli 
found in sputum. 

March, 1927.—-No adventitious sounds in chest. 

September, 1927.—Dyspneeic, but no rise in temperature. A.C. D. 1 in. outside 
left nipple. No tachycardia. 

December, 1927.—Return of cough, sickness, and some cyanosis. Enlargement 
of liver four finger breadths below costal margin. 

The skiagram (see below) shows “ Football Heart.” Right side typical double 
line; right auricle enlarged. No second defined line of ventricular border on left. 














Precordial bulging; diffuse pulsation over precordial area. Left base percussion 
note no impairment of resonance or definite signs of compression. A.C. D. 2 in. to 
right in fourth space, 4 in. to left in fifth space. Some muffling of cardiac sounds 
at apex and base. Broadbent’s sign negative. 

Out of 150 fatal cases of rheumatic fever Lees and Poynton' found at autopsy 
that only in twelve was there more than 2 oz. of fluid in the pericardial sac, and 
in six cases more than 3 oz. There was as much as 6 oz. in oneof thecases. There 
was dilatation of the heart in ninety-two of the cases: recorded as being enormous 
in one case. The pericardium was found to be totally adherent in seventy-seven of 
the 150 cases. 


' Lees and Poynton, Trans. Roy. Med. Chir., 1898, 1xxxi, 402. 
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Discussion.—Dr. PARSONS-SMITH said that he had had an opportunity of radiographing 
this case, largely with the view to determine whether fluid was present or not. Personally 
he thought not, because the pulsation of the heart was well seen when examining with the 
iridescent screen ; in most cases of pericardial effusion, pulsation would be absent. Further, 
the apex impulse was definitely felt, whereas if fluid had been present the impulse would 
surely have been diminished in intensity. Again, fluid could be excluded because the apex-beat 
was at the edge of the dull area to the left. Much more, probably, there was a large heart and 
a greatly thickened pericardium. A number of these cases had been investigated, and usually 
when fluid was drawn by a needle the operator was disappointed at the small amount obtained. 
Post mortem, it was found that enlargement of this symmetrical character was frequently the 
result of an intensely thick pericardium. If there had been fluid in this case the electro- 
cardiogram might have helped, for in cases of pericardial effusion definite changes were 
usually seen. One change was the spread of the “ R. S. complex” and secondly the curves 
were o the low voltage type. In this case a small amount of fluid might be present, but not 
sufficient to account for the whole condition. 


Dr. CYRIL OGLE said that although the very sharp outline of the shadow, in the cardiac 
position, as shown in the film, might suggest a pericardial effusion, he would like to ask 
whether distinct pulsation of this border was seen on the screen; as, if so, this would favour 
a dilated heart rather than effusion. Another point in favour of a dilated heart was the 
absence of dullness on percussion of the inner part of the fifth right intercostal space 
and the complete translucency there, as indicating the absence of fluid in the right lower 
angle of the pericardium. 


Dr. ROSSDALE (in reply) said that the electrocardiogram did not show the changes which 
were associated with pericardial effusion in children. With regard to remarks made by 
Mr. Slesinger concerning adherent pericardium: out of 150 post-mortem examinations in 
50 per cent. of cases of acute rheumatic disease under Dr. Poynton there was adherent 
pericardium, and dilatation of the heart was a large feature of the condition too; indeed, in 
many cases, the first condition seemed to produce the second. 


Two Cases of Essential Thrombocytopenic Purpura 
Hzmorrhagica two years after Splenectomy. 


By BERNARD Myers, C.M.G., M.D. 


(1) W. B., PREVIOUSLY shown before the Section on December 11, 1925 (see 
Proceedings, vol. xix, 1925-6). 

Previous to operation at Royal Waterloo Hospital, in November, 1925, there had 
been continuous oozing from the gums for two months which all treatment had 
failed to stop. The blood platelets were almost absent, the bleeding time was 
twenty minutes and the capillary resistance test was positive. 

Since the operation patient has remained free from purpuric spots on skin or 
mucous membrane, and also from bleeding from gums, tongue or elsewhere. She 
states that she has felt in perfect health for two years now, and certainly looks it. 

At present the bleeding time is four and a half minutes; the capillary resistance 
test is negative after three and a half minutes. 

Dr. Berrie’s blood-count gave red blood-cells 4,800,000, hemoglobin 82 per cent., 
colour index 0°85, white blood-cells 8,700, polymorphs 47-67 per cent., small 
lymphocytes 40°67 per cent., large hyalines 9:0 per cent., no poikilocytosis, etc. 
Platelets 115,000 per c.mm. 
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(II) Mrs. E. D. was shown before the Section on March 12, 1926 (see Proceedings, 
vol. xix), after splenectomy for severe purpura hemorrhagica. Menorrhagia 
was very troublesome, and she nearly bled to death after a miscarriage, which 
necessitated prolonged treatment at Royal Waterloo Hospital about two years 
before splenectomy, the only treatment which succeeded being transfusion of blood. 

Since removal of spleen patient has enjoyed first-class health and menses are 
now normal. Even removal of teeth causes no more than ordinary bleeding. 
Instead of being almost continually covered with purpuric spots she has been free 
from them for a considerable time. 

Her bleeding time is now four minutes, it was fifteen minutes previous to 
operation. The capillary resistance is negative after four minutes ; it was positive in 
two minutes previous to splenectomy. 

Blood-count on January 26, 1928 : Red blood-cells 5,100,000, haemoglobin 70 per 
cent., colour index 0:68, white blood-cells 8,700, polymorphs 51-34 per cent., small 
lymphocytes 36-0 per cent., large hyalines 10 per cent. ; platelets, 117,000. 


Discussion.—Dr. G. A. SUTHERLAND said he was glad that this subject was being kept 
before the Section, as London had been backward in taking up an important therapeutic 
discovery. Medically speaking, there was no more terrible trouble than this form of 
purpura hemorrhagica, nor was there any more brilliant surgical triumph than the results 
of splenectomy in such cases. The most common manifestation of the disease was epistaxis, 
so that sometimes the nose had to be plugged, and in one case’ this plugging had to be kept up 
for a month. When the loss of blood was constant, naturally there was bad health, and the 
patient might die in consequence. In the life of female subjects there was a period of 
danger, namely, the onset of the menses, with the liability to severe menorrhagia. One child 
had had the condition since three years of age—it was before the merits of splenectomy were 
known—and she had a very low level of health. When menstruation began she became 
extremely ill. Mr. Murray took her into Middlesex Hospital and performed splenectomy, and 
since that was done she has been in perfect health, and no trouble had been experienced, 
either at the menstrual periods or at any othertime. Nosequel remained except an abnormal 
tendency to show a bruise if struck moderately on the leg. 

He wished to emphasize the point that he did not know of a case of operation for this 
condition in any of the numerous women’s hospitals, though there must be dozens of such 
cases occurring. 

Two other cases of this disease were operated upon three years ago. One patient, a boy, 
had recovered perfectly, there had been no return of the trouble, and the blood was normal. 
The other patient was a girl. Some time after the splenectomy her tonsils had been removed 
as they were infected. Troublesome bleeding occurred, but it settled down well, and her 
general health was maintained. She still had epistaxis at intervals, and had petechie of the 
skin ; also she bruised readily. Still, her health was now much better than formerly. 


Dr. MAURICE CASSIDY said that the results of these two cases were so brilliant, and the 
eloquence of Dr. Sutherland so great, that some of those present might be tempted to perform 
splenectomy where there was no real justification for it. He had recently had a case under 
his care, of a man aged 59, in whom large bruises appeared all over the body, followed a few 
days later by profuse hematuria. On admission he was well nourished and very pale, 
with bruises up to twelve inches in diameter all over the body. There was a mass in 
the epigastrium, thought at first to be an intra-abdominal hematoma. There was very free 
hematuria. Red cells 2,930,000, hemoglobin 38 per cent., blood-platelets 120,000, bleeding 
time 25 minutes. Capillary resistance test negative. After transfusion the incision bled 
constantly for fifteen days, resisting all hemostatic efforts. After a few weeks the condition 
improved considerably, bruises disappearing and hematuria ceasing, while his blood-count 
rose to nearly 4,000,000 red cells, hemoglobin 56 per cent. 

The question of thrombocytopenic purpura was discussed, but eventually it was decided 
not to perform splenectomy. 


1 Lancet, 1925, (i), 323. 
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Three months after the onset, bruises appeared again, the red count fell to 2,612,000, 
hemoglobin 32 per cent., platelets 181,000. The patient died suddenly after cerebral 
hemorrhage. 

The post-mortem examination showed carcinoma of the prostate invading the rectal wall 
with secondary deposits in the pelvic glands and liver. The spleen was not enlarged. 


Dr. CYRIL OGLE said he would give an account of a fatal case of purpura with thrombo- 
cytopenia and with a very small spleen. 

A woman (KE. E.), aged 47, married, health previously good. Illness of only sixteen days. 
Died January 25,1928. Lassitude; violent epistaxis ; bleeding from gums; extensive purpura, 
both petechial and blotchy; severe headache; a normal temperature (99°8° F. at most). 
Twelve hours before death became suddenly ccmatose, with contracted pupils; slow pulse 
(60) ; intermittent and infrequent respiration (6 per minute). No operation was undertaken. 

Post-mortem: Patechial hemorrhage in heart and elsewhere, especially inside scalp 
(headache). A large extravasation of blood in right lobe of the cerebellum, pressing on pons 
and medulla. Spleen very small and wrinkled, barely 2 oz. in weight. Bone-marrow showed 
no erythroblastic reaction, markedly pale in epiphyses. 

Blood-examination during life: Red cells, 2,320,000; no abnormality; no nucleated red 
cells. Leucocytes, 3,200—a leucopenia; polymorphs, only 24 per cent. ; lymphocytes, 72 per 
cent.; mononuclears, 4 per cent.; colour index good, =-936. No platelets to be seen. 
Bleeding time prolonged; still bleeding after nine minutes (control = two minutes). 
Wassermann reaction positive. 

He asked whether death might have been averted had the spleen been removed— 
diminutive as it was and inactive, one might assume by its appearance. 

Does such a clinical picture of thrombccytopenic purpura in itself call for splenectcmy 
(after transfusion) although the spleen be not enlarged or even normal in size, but shrivelled ? 
Should the decision as regards its removal be influenced by the size of the spleen, or should 
this be neglected ? 


Dr. SUTHERLAND said that the cases to which he had referred all began in early life. 
Whatever the size of the spleen might be, and whether or not it could be felt, did not affect 
the decision as to operation. 


Dr. MYERS (in reply) said that if the cases referred to by Dr. Cassidy had been true 
essential thrombocytopenic purpura h#morrhagica the thrcmbccytes would have been 40,000 
or many less per c.mm. instead of 120,000 to 181,000. Also, the capillary resistance test 
should have been positive instead of negative. The bleeding time in this case had been 
unusual but there would appear to have been another explanation for it. 


X-Ray Burn of the Anus treated by Excision and Plastic Surgery. 
By J. P. LockHart-MumMe_nry, F.R.C.S. 


THE patient, a woman, had X-ray treatment in the provinces for pruritus. It 
was followed by burning of the skin and telangiectasis. For the last two years 
she has been suffering from attacks resembling acute erysipelas on the affected 
skin, accompanied by high temperature (up to 105° F.) and considerable pain. These 
attacks have become much more frequent and now come on every third week. 
Two attacks occurred whilst she was in the hospital within a fortnight of each other. 

It was decided to remove the affected skin and transplant flaps by the method 
illustrated, one side being done at a time. 
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Discussion.—Sir HERBERT WATERHOUSE (President) said he entirely agreed with Mr. 
Mummery about X-ray treatment of pruritus. He himself had seen a case in which that 
treatment had been followed by epithelioma, and he regarded it as dangerous. He asked 
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Showing skin cut away (shaded area) ard flap marked out (dotted line). 


whether this flap method would be justifiable for persistent pruritus ani without the 
complication of an X-ray burn. 


Mr. LOCKHART-MUMMERY (in reply) said he considered that for pruritus ani itself Sir 
Charles Ball’s operation was adequate. It was not risky and patients did extremely well 
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after it. He had performed it about 120 times, and the failures were not more than 5 per 
cent. But much depended on what one called a failure. He had not had a case in which 
the pruritus was not cured by the operation, but in a small proportion the condition returned. 





Fic. 2. 


Flap shifted and sewn into position at anal margin. 


He did not get trouble from h#amatoma after Ball’s operation, as he dressed and drained the 
cases in a special way. When benefit did not result it was usually because the surgeon had 
not gone high enough to divide the cutaneous nerves. He tested the area a week afterwards, 
and if there was not complete anesthesia, the operation had failed. 
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Chronic Perichondritis. 
By Pure H. MitcH ner, F.R.C.S. 


Mrs. A. H., a healthy married woman, aged 38. 

Past History.—Nothing relevant. Six children, one miscarriage; all children 
alive. 

History of Present Illness—Some three months ago the patient noticed pain and 
swelling over the inner end of the manubrio-gladiolar joint and the right second rib. 
This has increased a little in size. 

Present Condition.—A rounded, slightly reddened swelling, with indefinite edges, 
is present over the right side of Ludwig’s angle. There is some cedema of the soft 
parts and a diffuse thickening of the underlying bone and cartilage. 

X-ray photograph shows nothing abnormal in the bone or chest. 

Wassermann and Sachs-Georgi reactions: negative. 

The case would appear to be one of chronic perichondritis of the second right rib 
and manubrio-gladiolar joint, presumably tuberculous in origin. 

Discussion.—Sir HERBERT WATERHOUSE (President) said he advised immediate operation. 
He considered that fluctuation was already present. 

Dr. J. KINGSTON BARTON said that more than thirty years ago he had operated in a very 


similar case, in which the upper part of sternum on the right side was threatening to break 
down. A straight simple incision was made, and a blunt spoon removed pus and cartilaginous 
débris. A further similar operation was required. The patient was treated as for tuber- 
culosis, by rest, fresh air and good food, and after some years the scar was quite sound. She 


is now aged 63, and has had no recurrence during the past fifteen years. If he (Dr. Barton) 
had a similar case now he would aspirate essentially and repeat as required. The results of 
this method in surgical tuberculosis were marvellously beneficial. 

Mr. MITCHINER (in reply) said that there had been no typhoid fever. If no operation 
was carried out in such cases the condition did not clear up. 


Raynaud’s Disease. 
By W, A. Mituiaan, M.D. 


Mrs. L., aged 31, married, two children. 

Previous History.—Excellent health. Chilblain on one toe, left foot. 

Family History.—Parents were first cousins. 

Present Historu.—Attack of influenza with bronchial catarrh October, 1927. 
Laid up three weeks. Went to Scotland in November, and got wet and cold one 
day out shooting. Two days later, noticed fingers of left hand rather swollen. Few 
days later, could not get rings on. This followed by index finger (left hand) becoming 
numb at tip. Following day, severe pain in finger. Then the second finger on right 
hand went same way, followed by second and third left hand, and then right thumb. 
This process went on until December 30, when she came south. 

On examination, all the fingers, and to a slight extent the thumbs, were black as 
far as the second phalanx. There was a distinct line of demarcation trying to form 
with the formation of blisters containing a sticky, glairy fluid. The pain was intense, 
and the only position in which relief was obtained was hands hanging down. 

Suddenly (January 20, 1928) the pain subsided, and since then improvement has 
continued. 

Discussion.—Sir HERBERT WATERHOUSE (President) said he would have thought there 
was spasm of the arteries of the nature of Raynaud’s disease. He had never seen such 
an extensive bilateral dry gangrene. When on the Russian Front he saw a very poor 
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Jewish family who were in great distress and had long been under-nourished, having only 
mouldy rye bread to eat. Three members of the family were attacked simultaneously, and 
the condition was limited to the terminal phalanges of the finger. In one case all five 
digits were involved, in the others two or three digits, all the cases being in females. 


Mr. E. G. SLESINGER said he wondered whether this patient was wearing gloves while 
she was out shooting. He had arrived at a certain conclusion about this case since seeing 
her in consultation previously. He was satisfied it was not one of Raynaud’sdisease. It was 
the first attack, and he had never seen a Raynaud proceed to gangrene in a first attack. 
Secondly, there was no spasm in any other extremity. Thirdly, she obtained relief by hanging 
her hands down, whereas, in his experience, patients with Raynaud’s disease held the hands 
up to relieve the pain. The only persons he had seen with a similar condition had been men 
suffering from trench feet, and the men hung their feet outside the bed to procure relief. 
This patient had, he considered, a similar condition to trench feet, but in the hands, hence 
his question about the gloves. Cold and swelling inside the boot were probably the causes 
of the gangrene side in trench foot. This patient’s hands probably became wet and cold 
while they were encased in tight gloves, so that their circulation was much reduced; 
gangrene came later than the actual deprivation of the tissues of blood. The circulation 
was remarkably good in the rest of the hand. Probably the ends would drop off, the 
stumps would heal, and months after that she would have pain in the stumps. Ultimately, 
he thought, she would require peri-arterial sympathectomy for the pain. He asked whether 
Members did not agree that sufferers from trench feet were the only people who derived 
relief from the dependent posture of the affected limb, as opposed to elevation. It was a 
valuable symptom in the present case, suggesting that the condition in the hand was allied to 
that in the feet in trench feet. 

Professor PANNETT said that during the two days between the wearing of the gloves when 
shooting and the onset of the condition the patient had apparently no symptoms. He did 
not think there would be such an interval if the cause was constriction. Further, the 
condition was bilateral, so that the case was more likely to be due to spasm. Her 
circulation was good to the point at which the gangrene came on. He considered that 
peri-arterial sympathectomy was urgently called for in this case. He had seen cases in 
which the results from that had been very striking. One should not wait until these fingers 
dropped off. If this course were followed there would almost certainly be great pain from 
some of the digital nerves being compressed by the excessive scar tissue formation. 
Peri-arterial sympathectomy would not be effective for controlling such pain. He counselled 
an immediate peri-arterial sympathectomy and amputations fairly soon afterwards. It might 
be wise to do a single amputation first to gauge the healing power following such a course. 


Tumour of the Neck associated with Syncopal Attacks. 
By MaovricE A. Cassipy, M.D. 


PATIENT, male, aged 30. Has had no rheumatic fever, but had aching pains in 
legs in 1918. During the past four years he has had six syncopal attacks; each of 
these is heralded by a sharp pain in the left side of the head and left shoulder, after 
which he falls to the ground, not as a rule completely losing consciousness. The 
moment he has fallen he is able to get up and continue his work as if nothing had 
happened. During an attack in the out-patient department at St. Thomas’s Hospital 
he is said to have turned pale and lost consciousness for about a minute; his pulse was 
slow and feeble as consciousness returned. There is no family history of epilepsy. 
From 30 gr. to 60 gr. of bromide a day have been given for the last three years. 
On examination there are constantly frequent premature beats, but there is no 
evidence of organic heart disease. There is a small, apparently solid tumour about 
the size of a walnut below the angle of the mandible on the left side. A syncopal 
attack took place when this tumour was being palpated, and it is suggested that his 
attacks are due to vagal irritation by this tumour. 
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Discussion.—Dr. CASSIDY said that the sudden falling to the ground without loss of 
consciousness and with immediate recovery was a little suggestive of narcolepsy, but there was 
no connexion between emotion such as laughter and these attacks, which were preceded by 
a sudden pain in the left side of the head spreading down the left side of the neck to the left 
shoulder. This he thought suggested a sudden coronary ischemia. The constant presence 
of premature beats (usually ventricular) made one think of paroxysmal tachycardia, but, 
during the solitary attack observed, the pulse was slow and feeble, so that it seemed more 
probable that the syncopal attacks were due to sinu-auricular block. It had been suggested 
that the tumour in the neck (which had been discovered a year ago) arose from the carotid 
body, and that there might be some connexion between it and the syncopal attacks. 


Sir HERBERT WATERHOUSE (President) said it looked like a tumour of the carotid body, 
and it would be neither easy nor safe to remove it. 


Mr. A. S. MORTIMER WOOLF said the attacks might be due to involvement of the vagus 
Professor PANNETT said he would hesitate to take the tumour out. 


Dr. A. P. BERTWHISTLE said he thought it was branchial in origin; possibly it was 
carcinoma. 


Dr. F. PARKES WEBER thought that the duration of the tumour on the side of the neck 
(given as one year) was rather short for a carotid body tumour of that size, and he did not 
know that any similar syncopal attacks had been observed in recorded cases of undoubted 
carotid body tumour. 


Case of Paralysis after Bicycle Accident. 
By A. E. Mortimer Woo tr, F.R.C.S. 


PATIENT, a man, aged 33, was knocked off a bicycle on June 11, 1927. He was 
unconscious at the time of the accident, and remained an in-patient in the hospital 
for seventeen days. During this time, after recovery from unconsciousness, he was 
to all appearances perfectly well. 

Two days after his discharge he complained of pain in the left shoulder, and 
noticed that he could not extend his wrist. 

On examination, there was complete wrist drop. The electrical reaction showed 
that the muscles supplied by the musculo-spiral nerve reacted sluggishly to faradism. 

In the extensor carpi ulnaris and extensor minimi digiti, a.c.c. > k.c.c. 

He has been treated on a cock-up splint since September last. 

Opinions are invited as to the cause of this paralysis and its treatment. I propose, 
if there is no further sign of recovery, to transplant the flexor carpi radialis into the 
extensor tendons. 


Discussion.—Dr. J. KINGSTON BARTON said that the great wasting of the muscles of the 
upper arm to the head of the humerus suggested nerve trouble further up. There might 
have keen damage to the nerve while the patient was unconscious, and the neuritis might 
have originated higher than the shoulder-joint. 


Mr. MORTIMER WOOLF (in reply) said that he considered that the wasting was that of 
disuse, but that did not explain the condition of the supinator longus. 








764 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


76 Carson: Volkmann’s Ischemic Myositis 


Volkmann's Ischemic Myositis. 
By Hersert W. Carson, F.R.C.S. 


E. N., MALE, aged 15. 

October 25, 1927.—Machinery accident. Backward dislocation of the right 
elbow, and a fracture of the lower end of radius. The dislocation was reduced, but 
owing to swelling of the arm, no splint or bandage was used. During the next few 
days the arm swelled four or five times the normal size, with such intense pain that 
the patient was admitted to hospital, and kept under the influence of morphia for 
eight days. Sensation was lost over the whole hand from the time of injury. 
Swelling gradually subsided, with a marked inclination to flexor contraction of the 
wrist and fingers. Attempts were made to rectify the deformity by using a “ cock 
up’’ splint. Trophic ulcers were present on the knuckles. Recent progress is shown 
by healing of the ulcers, and some slight return in the finger movement. The whole 
forearm and hand are much shrunken. This seems to be an example of Volkmann’s 
ischemic myositis, occurring in the absence of splinting or bandaging. The question 
arises whether incisions through the deep fascia in the early stages might have 
prevented the onset. 

Discussion. —The PRESIDENT said that in his experience surgery did little good in these 
cases. He had himself done resection of the radius and ulna, but had not been pleased with 
the result ; the muscle was fibrotic, and possessed practically no contractile power. Volkmann 
had said, in his (the speaker’s) presence, that without a tight bandage or splint, ischemic 
paralysis was impossible. 

Dr. A. P. BERTWHISTLE said he had heard of a case occurring without a splint or tight 
bandage. 

Professor C. A. PANNETT said he wondered whether the condition in this case had come 
on as in one of Volkmann’s, namely, with very severe pain, duskiness of the skin and great 
swelling. Such signs would constitute an indication for incising the deep fascia. He had 
himself recently operated on a boy who had a complicated fracture of the elbow-joint with 
Volkmann’s ischemic paralysis and an ulnar nerve lesion. He had resected portions of the 
radius and ulna. Fnnction had then been much improved, and the ulnar paralysis had 
disappeared. Such an operation might be tried for the present patient if, on test, some 
contractile power was still found in the muscles. In the presence of the median nerve lesion 
forcible or gradual extension of the flexors—the treatment usually adopted—was contra- 
indicated. 











Section of Anesthetics. 
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[February 3, 1928 
The Medico-Legal Aspects of Deaths Under Anesthetics. 
By A. DovuGLas COowBURN. 


THE questions to be considered are :-— 

(1) The nature and extent of the jurisdiction of the Coroner in relation to deaths 
occurring during or shortly after the performance of a surgical operation, or before 
complete recovery from the effects of anssthesia. 

(2) Is that jurisdiction, as at present exercised, beneficial or harmful to the 
public ? 

(3) If the latter, in what manner and to what extent can it be modified ? 

These propositions involve the further questions— 

Are deaths in these circumstances to be considered as deaths from natural or 
from accidental causes ? 

If the latter—was the accident which caused or accelerated the death due to 
external circumstances unconnected with surgical practice, or was the death due to 
some accident in the course of that practice? If the last-named, was it avoidable or 
unavoidable ? 

The Jurisdiction is found in 8. 3, ss. 1 of the Coroners Act, 1887, as amended by 
the Coroners (Amendment) Act, 1926. 

In 1903 the Council of the Coroners’ Society of England and Wales advised their 
members “that inquests should be held on all deaths occurring whilst under the 
influence of an anezsthetic, irrespective of whether the friends of those specially 
concerned in the administration of an anesthetic and the operation were satisfied in 
every way or not.” 

In 1910 the Departmental Committee appointed to consider the Law and Practice 
relating to Coroners observed: “There is an important distinction to be drawn 
between death from an anesthetic and death wnder an anesthetic; a person under 
an anesthetic may die from the action of the anesthetic, or from surgical shock, or 
from hemorrhage, or from a combination of these or other causes. 

‘So, again, a person under an anesthetic may die from some accident consequent 
upon its administration, e.g., asphyxia through the tongue slipping back, or from 
regurgitation of food. 

‘’ Experts are of opinion that when all sources of error are allowed for, a certain 
number of these deaths are due to preventible causes. We think that every death 
under an anesthetic should be reported to the Coroner, but we do not think that in 
every case a Coroner should be bound to hold an inquest. He should have a 
discretion to decline to hold an inquest when satisfied on inquiry that the 
anzsthetic was administered with due care and skill.” 


Mu—A 1 
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No notice was taken of this valuable report {until 1926, when the Coroners 
(Amendment) Act (16 and 17 Geo. V, c. 59) was passed. By S. 13, ss. 1 of that Act, 
inquests of this kind may be held without a jury, except in certain circumstances, 
e.g., Where a rapid sequence of deaths has occurred in one institution, or where 
an anesthetic has been administered for an improper purpose, or by one not 
possessing competent knowlege. 

One great difficulty with which Coroners have been confronted for years has been 
that they had no power to order autopsies without holding an inquest. 

This has now been removed by S. 21 of the Coroners (Amendment) Act ; 
it is to be noted, however, that the Coroner has no power to dispense with an 
inquest if the death has been either violent or “ unnatural.’ The problem therefore 
is: Is a death which has occurred under an anesthetic natural, or unnatural, or 
accidental ? 

The Registrar-General, exercising powers conferred on him by the Births and 
Deaths Registration Acts, has, with the sanction of the Minister of Health, directed 
the registrars to report to Coroners (a) any death which the registrar believes to 
have been unnatural, or directly or indirectly caused by accident, violence, or neglect, 
or to have been attended by suspicious circumstances, or the cause of which appears 
to be unknown. 

(b) Any death occurring after an operation necessitated by injury, or occurring 
under an operation, or before recovery from the effects of an anesthetic. 

The Secretary of State in a circular dated June 28, 1927, indicates that the 
object of such reference to the Coroner by the Registrar is to bring before the 
Coroner cases which might otherwise not come under his notice, in which he would 
have an opportunity of considering whether inquiry is necessary, whether a post- 
mortem should be ordered and will suffice, or whether an inquest ought to be held. 
The fact that the Registrar refers a case is not in itself a sufficient reason for 
holding an inquest. The question whether an inquest ought to be held is one for 
the Coroner to decide, in his discretion, on the circumstances of each individual case. 

It is now settled that all such cases must be referred to the Coroner, and it may 
be usefully observed that, as it is not in itself a breach of the law for any person to 
administer an anwsthetic, it would be gravely prejudicial to the public interest to 
abolish this jurisdiction. 

The answer to the very difficult question: What is a death from natural causes ? 
or, more definitely : In what circumstances is a death occurring whilst under the 
influence of an anesthetic natural ? cannot be given without a very careful survey of 
all the facts. “ Natural death,” so far as I know, has never been judicially defined, 
though the Oxford Dictionary defines it as “That which happens in the course of 
nature as the result of age or disease, as opposed to one brought about by accident, 
violence, neglect or poison.” 

The term “ accident”’ is much more easily dealt with, as it has been the subject of 
judicial definition, notably in connexion with the Workmen’s Compensation Acts: 
“An Accident is an unlooked-for mishap or an untoward event which is not expected 
or designed.” 

That accidents have occurred and do occur in the course of operative and 
anesthetic procedures cannot be doubted. These fatalities, regrettable as they are, 
are neither ordinary or proper, they are obviously unlooked-for mishaps. It is clearly 
in the interests of all concerned, including the public, that these events should be 
carefully and impartially investigated in open Court. In fact, the Coroner has no 
option. He has no power to pass a case in which death is due to other than natural 
causes ; if the surgeon and the anesthetist have exercised due skill and care, what 
have they to fear from the inquiry? But in many cases which come under our 
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notice, the facts are otherwise. The patient is not infrequently exhausted by a long- 
standing and debilitating disease; operation is rightly resorted to to give the patient 
a last chance, or at least one of passing the remainder of life in comparative comfort. 
The surgeons and the anesthetists are gentlemen of conspicuous ability and not 
infrequently of great experience. The result may be due to operative shock, toxemia, 
exhaustion, or to a combination of one or other of these factors; in short, death has 
occurred from the effects of disease ; the operation and anesthesia are but necessary 
incidents of treatment. Where then is the unnatural cause ? 

I conceive that the true answer is: When a death has occurred during or shortly 
after an operation undertaken solely for relief of disease, when the anesthetic has 
been administered in a proper and competent manner in the ordinary course of 
medical and surgical practice, and the history and autopsy show that no unlooked-for 
mishap or untoward incident has occurred, the death is not necessarily to be regarded 
as unnatural. 

Before any accurate judgment could be formed it was essential to ascertain 
the results of a number of cases, to collect which has involved considerable time and 
labour. They were taken from the evidence given at inquests held in several districts 
of the administrative area of the County of London over a period of ten years. 

Foregoing considerations gradually forced me to the conclusion that the 
construction hitherto placed upon the expression “unnatural death’ (Coroners 
Act, 1887) has been too narrow and restricted in so far as it relates to deaths under 
anzesthesia. 

In view of the wide power of discretion vested in Coroners by the Coroners 
(Amendment) Act, 1926, it is now possible and permissible to differentiate between 
those cases where death has occurred as a result of disease, and in which the 
operation and the anesthesia were mere necessary incidents of treatment which has 
been rightly adopted as a matter of imperative necessity, and those cases in which 
an accident has occurred either before, during, or after operation or anesthesia. 

In July, 1927, the following specific inquiry was addressed to the Secretary of 
State for the Home Department :— 

“ Where preliminary inquiry shows that the operation or the anesthetic has 
been performed or administered in a proper and competent manner in a first-class 
hospital by practitioners of standing and repute, and the relatives of the deceased 
are fully satisfied with the treatment adopted, has the Coroner a discretion to pass 
the case without an inquest?” 

The reply was: “If after preliminary inquiry with or without a post-mortem 
examination, the Coroner is of opinion that no useful purpose would be served by 
holding an inquest, he is not under any positive obligation to hold one.”’ 

The next step was to frame the “ preliminary inquiry.” 

An invitation was issued to the staff of a great institution in his district to meet 
the Coroner in friendly conference in order to ascertain whether it would be possible 
to place the necessary information at his disposal so that he could be in a position to 
consider whether the case could be passed or not. 

This invitation was readily accepted, and a form was drawn up. 

While it is so designed as fully to comply with the legal requirements as to 
accident,’ it avoids any question of an inquisitorial nature, and though insisting 
that the material facts should be stated and attested by the surgeon, the anzsthetist 
and pathologist entrusted with the autopsy, it leaves the doctors a free hand to state 
their own story in their own way, while the relatives of the deceased must state 
whether they are or are not fully satisfied. 

I am confident that this scheme (or some such scheme) will enable us to pass 
many cases in which an inquest is now held when in fact no one desires it. 

Mu—A2 * 
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ailoineites District—County of ........ ... 


Report on Death occurring under an operation or before complete 
recovery from the effects of an Anesthetic. 


N.B.—This form is NOT APPLICABLE in the case of an operation which 
has been necessitated by injury or when the death has been directly 
or indirectly caused by any sort of accident, violence, or neglect. 


This form when duly completed should be transmitted to H. M. 
Coroner as soon as possible. 


Name (in full) of patient ............ heccaheo ta naiisnna issu nuakan Gana ann TE 
DO paesencneseress 

When admitted to Hospital .....................:0...0. 

NY TEE WINE on veecavccidssicsncsesccuncesice sci 

SII 55 so cecduianseesverocnsaeies 

We I GIDE osicinsnisiidncscssiccesises. 

VES WHO GORE OCCHPTOE o.00sc....c.00e cis ccsccsceses 

Conclusions and Cause of Death as revealed by post mortem 


ED III soso 0cdscascsascercsensaasscressaceas 
To be filled in by nearest known relative. 
I (eS not fully satisfied with the treatment Of ....................:.00005 ceeeeees 
__ UE ne Ren Pe eee T Hospital and I {e not desire an Inquest. 
RN ite ates ONi nn gadeas nob esenn'nysee<aeeeaeeeseoen ds We0ge te <toawesns 
eI INI xo sucvewewnrssvwedorectoviatbass <sxe 


Nature and Extent of Operation 
(full details should be given) 


In my opinion death occurred from disease in the ordinary course of 
medical and surgical practice and was wholly unconnected with any 
sort of accident, violence, or neglect, 
CR) II CONNIE oo ooo cissnis since cia scavecnve dessescecseves 
Appointment on Hospital Staff .....................0.00..0.. 
Administration of Anzsthetic 
(full details should be given) 


In my opinion death occurred from disease in the ordinary course of 
medical and surgical practice and was wholly unconnected with any 
sort of accident, violence, or neglect. 

Sop ON gs os acansacecanssssicscdudcnavavoatenascecceswooses 


Appointment on Hospital Staff .............. ......00000.6 
Number Of Case... .........:.cssccesses 
DE cs adpviscscrcnesccteviccoacstessess 
MOU (6d br cnanabdanomscydccsdavorenrswesess 
* Strike out where not applicable. 
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Discussion.—Dr. CECIL HUGHES (President) said: Reports of anesthetic inquests in the 
Press must inevitably tend to increase the public fear of operation and lessen the confidence 
felt in the medical profession. 

Mr. Cowburn has referred to discussions at the Medico-Legal Society in 1908 and 1912. 
It was then that resolutions were sent to the General Medical Council and the Privy Council 
regarding the teaching of anesthetics and also their administration by unqualified persons. 

At the discussion in 1912 on the “Amendment of the Law relating to Coroners,” 
Dr. Brend stated that in some hundreds of records of anesthetic inquests, the jury in all of 
them found that the anesthetic had been properly administered; this, he thought, indicated 
that the risk of negligent administration was so slight as to make inquiry superfluous, or else 
the tribunal was incapable of detecting faulty procedure. 

He brought out the diversity of opinion among Coroners as to the effects of inquests on 
the public. One coroner preferred to keep these matters quiet for the sake of other patients, 
whilst another was of opinion that to hold these inquests, helped to maintain public confidence 
in the medical profession. The late Sir Frederick Hewitt gave his opinion that these inquests 
were of no value and did harm by causing apprehension, and strongly advocated a form of 
inquiry similar to the Scottish procedure. Mr. Cowburn referred to the late Mr. Justice 
Walton’s observations on the definition of a “ natural” death, and from this I gather that he 


was of opinion that a “ natural death” could occur under anesthesia. 
He also referred to the dread of an inquest following a fatality acting as a deterrent 


to operation under anesthesia; I feel sure this is so, and that lives are lost, or rather not 
saved, for this reason. 

How long is a patient under the influence of an anesthetic? I disagree that the 
restoration of full consciousness should be required, for patients frequently pass from 
anesthesia to natural sleep, especially after sedative medication, without any conscious 
interval, and yet with complete return of all reflexes. 

My hospital is fortunate in being within the jurisdiction of Mr. Cowburn. 

We cordially welcome the wide interpretation he has placed on “ unnatural deaths ”’ and 
the form of inquiry, from all concerned, which he requires to be filled in for any death 
occurring during or under the influence of anssthesia. 

Mr. J. H. CHALDECOTT said that for years anesthetists had contended that a large 
percentage of these deaths did not justify inquests, the reports of which in the lay Press 
usually did more harm than good. 

Mr. Cowburn’s views on this point and his suggested scheme for dispensing with an 
inquest whenever a preliminary inquiry convinced him that it would serve no useful purpose, 
were almost identical with those frequently expressed and published by himself and other 
anesthetists; it was, however, very gratifying to hear them re-introduced by a Coroner, 
whose official position added weight to his views as to the necessity for a modification of the 
present system. 


Mr. H. L. EASON said that after hearing Mr. Douglas Cowburn’s very interesting paper 
he was still in considerable doubt as to how he should proceed in all cases of death under 
anesthesia. It appeared that there was still no precise definition of what was a natural or 
unnatural death, and he had, therefore, as the principal executive officer of his hospital, 
constantly to exercise his discretion in determining what was and what was not a natural 
death in order to make the decision as to whether the Coroner should be informed, or whether 
he should permit a post-mortem to be done in the hospital post-mortem room as a 
routine procedure within twenty-four hours of the death. He was also still in considerable 
doubt as to what was a death under anesthesia. Mr. Cowburn had quoted a definition as 
to when a patient had recovered from an anesthetic. Mr. Cowburn’s definition was that 
a patient had recovered consciousness and that all the reflexes had returned. Mr. 
Cowburn had also quoted in his list a case of death alleged to be a delayed chloroform 
poisoning in which the death had not occurred until some hours after the operation, and 
of this case Mr. Cowburn thought the Coroner should have been informed. He (the 
speaker) found it difficult to reconcile Mr. Cowburn’s definition of recovery from the effects of 
an anesthetic with the case in question. He had heard with interest, instructions which had 
been issued to registrars; that they were to inform the Coroner of any case in which the 
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ordinary certificate of death appeared to suggest to the registrar that death arose from 
unnatural causes, and that the Coroner should have been informed. It seemed to him that 
it really seemed hardly necessary in the future for anybody to take upon himself the 
responsibility of informing the Coroner, for this appeared to be a matter that, by 
departmental order, had been left to registrars, and if the registrars had to do it why 
should anybody else trouble? The difficulty in these circumstances would be that the post- 
mortem would have been already done before the registrar informed the Coroner and then 
there would probably be further trouble. Finally, what was the penalty for any person who 
did not inform the Coroner of a death, which the Coroner might eventually decide was due to 
unnatural causes? This was the risk he was taking every day, but he did not know 
what the penalty was if, in the exercise of his discretion, he made a mistake. + With regard 
to the form suggested by Mr. Cowburn for a preliminary inquiry for the information of the 
Coroner, he thought the principal details of the questionnaire were in the wrong order. In his 
opinion the statements of the surgeon and the anesthetist should come first, and the report 
of the post-mortem should come later, as it appeared to him that the Coroner would not 
exercise his discretion as to whether to order a post-mortem or not, until he had heard 
the story of the surgeon and the anesthetist. 


Mr. COWBURN (in reply) said that the line as to recovery from the effects of an anesthetic 
had to be drawn somewhere, and he thought the line he had drawn was satisfactory in cases 
which terminated fatally. 

Dr. Eason had referred to a very real difficulty which confronted those engaged in 
hospital administration. A Common Law duty was imposed upon all those who had 
knowledge of the circumstances of the case of a death which appeared to be unnatural to 
inform the Coroner. Inasmuch, however, as there was no penalty prescribed for a breach of 
this duty, the law was to a great extent inoperative until the enactment of the Births and 
Deaths Registration Act, 1926, which specifically imposed that duty on the registrar. 

As a matter of practice, if the doctors certified a case which was subsequently reported to 
the Coroner by the registrar, great inconvenience was experienced by the relatives, as the 
funeral arrangements were delayed. 

Post-mortem examinations should never be made in cases which might be the subject of 
investigation in the Coroner’s Court, without the permission of the Coroner. 

As it had taken thirty years to bring about a long-needed amendment in the law 
relating to Coroners, he thought it unlikely that the subject would again be brought before 
Parliament in the near future. 
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[January 27, 1928.] 
CASES. 
Non-Surgical Subcutaneous Emphysema in Laryngeal Diphtheria. 


By J. D. Rotieston, M.D. 


GIRL, aged 6 years, admitted to hospital on October 24, 1927, on the fifth day 
of disease with membrane on both tonsils and pharynx, dyspnoea, and recession. In 
spite of three large doses of antitoxin given intramuscularly, potassium bromide 
internally, fomentations to neck, and steam, the dyspnoea gradually increased. On 
October 26 subcutaneous emphysema appeared on the neck and in the course of the 
day spread up to the face, causing closure of the left eye, and down to the costal 
margin. Tracheotomy was performed at 5 p.m. and gave considerable relief. On 
examination next day the emphysema involved the whole face, including the eyelids, 
the neck and chest down to the costal margin in front, and behind to the tip of 
the angle of the scapula on both sides. There was no cardiac dullness and the 
heart sounds were distant. The emphysema was slow in subsiding, and it was not 
until November 6, or eleven days after its first appearance, that it had completely 
gone, though the normal cardiac dullness had been re-established three days previously 
when the heart sounds were first heard distinctly. The tracheotomy tube was 
finally left out nine days after the operation. Pirquet’s test, performed on December 7, 
was negative. The child subsequently contracted a mild attack of scarlet fever 
followed by chicken-pox, but otherwise recovery was uneventful, and at the present 
time she is in good health. 

Subcutaneous emphysema is a well-recognized complication of tracheotomy, and 
has been reported in several cases after intubation, but is so rare an occurrence in 
diphtheria, apart from surgical interference, that although I have now had nearly 
thirty years’ experience of fevers, I had not previously seen anything of this sort, 
nor read of it in text-books of general medicine or infectious diseases, or in mono- 
graphs on diphtheria. I have seen it in connexion with measles and whooping-cough, 
and it may oceur in influenza (Meyer and Lucke [1]). I have, however, collected 
from periodical literature six cases of subcutaneous emphysema occurring in laryngeal 
diphtheria, apart from surgical interference in the way of tracheotomy or intubation 
(Fabre [2], Pineau [3], Sachse [4], Senator [5], Sharman and D’Esterre [6], von 
Torday [7]). All but one (von Torday’s) of those six cases were fatal. 

Two explanations have been given. One is that ulceration takes place through 
the trachea or other part of the respiratory tract, and that the air passes through in 
that way (Senator). I do not think post-mortem examinations support that. 
Another view is that, as a result of the dyspnoea, pulmonary emphysema occurs, 
that a vesicle on the surface of the lung ruptures, and that air passes to the hilum of 
the lung and so into the mediastinum and the neck. I think that is what occurred 
in this case. It was also noted that the cardiac dullness disappeared and the heart 
sounds were weak, showing the presence of much mediastinal emphysema. Possibly 
there was a shred of loosened membrane in the trachea, which acted like a valve, so 
preventing the air escaping after it had entered, and in that way aggravating the 
condition. 

MH—CHILD. 1 
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Discussion.—Dr. HELEN McKay said she had had a somewhat similar case of subcutaneous 
emphysema under her care. The emphysema was brought about by the forced respiratory 
efforts due to the air hunger of diabetic coma. The patient was a boy, aged about 8 years, 
admitted to the Queen’s Hospital for Children at about the time insulin first became available 
in this country. He recovered under treatment, but had been in coma for nearly twenty-four 
hours when insulin was first given. The emphysema, which evidently tracked up from the 
mediastinum, was marked in the neck and was present to a lesser extent under the skin of 
the thorax. 

Dr. F. PARKES WEBER asked whether something analogous did not occasionally occur in 
connexion with the alimentary canal. By analogy one would expect that a kind of emphysema 
could occasionally be produced in connexion with ulcers and wounds of the mucous membrane, 
and he thought such an explanation had been suggested for the occurrence of diffuse 
emphysema of the intestinal wall.! 


Frohlich Type of Dyspituitarism with Extreme Genital Dystrophy. 


By C. Worster-Droucuat, M.D., and B. W. 
CrowHuRst ARCHER, M.B. 


T. H., AGED 8 years, the youngest child of a family of six, the other five being 
normal and in good health. 

Full-time child, uneventful labour. He appeared to be quite normal in size until 
the age of 23 years. From this time onwards he has increased steadily in obesity, 
has put on 44 st. during the past three years and 17 lb. during the past five months. 

Physical Examination.—The patient shows a pronounced degree of general 
adiposity affecting all parts. Weight 8 st. 11 lb. (123 lb.); height 3 ft. 104 in. 
Circumferences :—Chest 40 in. ; abdomen 41 in. ; upper arm 12 in.; forearm 94 in. ; 
thigh 20 in. ; calf 15 in. 

His temperature i is almost invariably subnormal (96° to 98° F.), pulse-rate averages 
84, blood-pressure 120 mm. systolic, 75 mm. diastolic. Heart, lungs and abdominal 
organs normal. Nervous system, including visual fields and optic dises, shows nothing 
abnormal beyond failure to elicit the abdominal reflexes. 

Genitalia.—The scrotum is completely absent and is represented most probably 
by a small area of crinkled skin occupying a depression corresponding to the site of a 
vaginal orifice. Externally, no evidence of testicles can be found. A small penis is 
present above the depression previously mentioned and is traversed by the urethra. 

Mentally he is somewhat below his age-standard (mental age 44 years, according 
to Stanford modification of Binet-Simon scale) and is inclined to be dirty in habits. 

Investigations.—X-ray shows a sella turcica of approximately normal size. 
Urine: No sugar, no albumin. Resting blood-sugar is somewhat high, 0-143 per 
cent. Following 50 grm. of glucose the blood-sugar figures are: $ hour later, 0-156 
per cent. ; 1 hour, 0-175 per cent. ; 15 hours, 0-150 per cent. No glucose appears in 


the urine. 


1Nitch and Shattock (Proc. Roy. Soc. Med., Section of Pathology, 1919, xii, p. 78) sum up: “The 
balance of evidence is slightly in favour of a mechanical causation—an effusion of gas, i.e., from t e lumen 
of the alimentary canal, through a rupture, or an ulcer, of the mucosa. 
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Blood-count.—White cells 16,100 per cm. Differential white -cell-count : 
Polymorphonuclears, 74:5 per cent.; lymphocytes—small 7-5 per cent., large 16-0 
per cent. (23-5 per cent.) ; large mononuclears, 1:0 per cent.; eosinophils, 1-0 per 
cent. (N.B.—Increase in large lymphocytes.) 

Red blood-cells are somewhat reduced in average size, but count is normal. 

Blood Wassermann reaction negative. 

Cerebro-spinal fluid not abnormal. 

Cushing’s pituitary thermic test positive. 





There is no evidence of pituitary tumour. The visual fields and the appearance 
of the optic discs are normal. Features of interest are the excessive obesity, 
the extreme dystrophy of the genitalia, and the relative increase in the large 
lymphocytes. Several cases show an increased number of small lymphocytes, but 
as far as I am aware few occur in which the larger lymphocytes predominate. 


Discussion.—Dr. BERNARD MYERS asked whether in this case the effect of pituitary 
or thyroid had been tried, and if so, whether the patient’s blood-pressure had been taken ? 
Sometimes the blood-pressure would increase greatly on giving pituitary gland, and in one 
such case it went up to 150. On stopping the gland administration it went down again to 
110 mm. Hg. 

Dr. WORSTER-DROUGHT (in reply) said that the patient had been only a short time under 
observation. A mixture of whole pituitary substance (5 gr.) had been given, and a small dose 
of thyroid gland. The result was being watched. 
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Persistent Vomiting. 
By Huau THuURSFIELD, M.D. (shown by Dr. A. G. OGILVIE). 


W. B., AGED 5 years. History: admitted to the Children’s Hospital, Swanage, 
first in 1925. Persistent vomiting. Was dieted, and became quite well eating 
normal diet. Stayed in one month. Readmitted July, 1926, same trouble: no 
pain: constipated. Hungry, and tried to eat, but just returned food quietly almost 
as soon as masticated and without any effort. Did not make such quick progress 
this time, and parents being dissatisfied took him away before he had resumed 
normal diet. 

March 12, 1927.—Readmitted. Recurrence of vomiting, with wasting. Same 
treatment, and patient gradually got back to milk pudding, bread and butter, 
stewed apple, etc., but never retained anything he did not want to have. April 7, 
under chloroform rubber cesophageal tube (adult size) passed 9 in. into cesophagus 
before meeting with obstruction. No. 10 urethral bougie passed with same result. 
Slight bleeding, and a lot of mucus vomited. Nothing felt on palpation of abdomen. 

Weight on admission, 1 st. 9 lb. 9} oz. On discharge on June 4, 1927, weight 
was 2 st.1 lb. 2 0z. Diet: milk freely, and sometimes milk pudding with egg. No 
vomiting since April 9. 

Readmitted December 20, 1927. At present takes any amount of milk or 
custard, also eats bread and butter. Returns pounded fish or mashed potato, but 
likes chocolate and chocolate biscuit. Weight on admission, 1 st. 10 lb. 9 oz., now 
2 st.21b.90z. Taking milk three pints, custard one pint. 

Admitted to the Hospital for Sick Children, Great Ormond Street, January 19, 
1928, under Dr. Thursfield. 

The cesophageal tube could be passed 9 in. from the teeth, but X-rays showed 
that it was not in the stomach. I ask whether members think we should have a 
heavy mercury tube passed, or whether the dieting treatment should be continued. 


Discussion.—Dr. ROBERT HUTCHISON said he had seen a few cases of this kind, and he 
believed that all of them proved to be organic. He was sceptical about achalasia in children, 
in the sense in which it occurred in the adult. 

In such a case, the best course was to perform laparotomy, to open the stomach and 
explore the cesophagus from below. If there was achalasia, permanent stretching could be 
done, a process which was very satisfactory in the adult. If the condition proved organic, 
one was in a much more difficult position ; it was for surgeons to say whether anything could 
be done in that case. 

Often the condition was believed not to be congenital, because it was only when solid diet 
was reached that vomiting began. In this instance the mother said the child was well until 
it was 18 months old, and such a history led to the idea that the condition was not present at 
birth, although the fact was that until about that age, 12 to 18 months, the food was mostly 
liquid, and hence did not cause vomiting. 

Dr. W. W. PAYNE said that an inspection of the X-ray pictures showed that there was a 
small dilatation in the lower part of the stricture which was present in most of the pictures. 
It was different from the skiagrams of achalasia which he had seen. He suggested that there 
was a stricture above this dilatation and a normal cardia below. 


Dr. F. PARKES WEBER said he believed that all cases of chronic so-called “ cardio-spasm ” 
or achalasia of the cardia in adults were of organic neuro-muscular origin—possibly connected 
with changes in Auerbach’s plexus, such as had been demonstrated by pathological work at 
Guy’s Hospital. He (Dr. Weber) would therefore expect that achalasia of the cardia would 
occasionally occur from the same cause in children. Heart-block, which to some extent was 
an analogous condition, occurred occasionally, as was well known, in children, and was even 
known to have been congenital in origin. Whether the present case was one of true achalasia 
(without any congenital-malformation stenosis) would be perhaps definitely ascertained by 
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further investigation. He doubted whether cases of true chronic achalasia could ever be 
regarded as permanently cured (unless possibly by surgical operation) ; a relapse might occur 
after years of more or less improvement or apparent cure. Probably in some cases persons 
went through life having in some way accommodated themselves to achalasia of the cardia— 
and then if they died in hospital from an accident or from some unconnected disease, the 
post-mortem examination, to the surprise of everyone, revealed huge idiopathic dilatation of 
the cesophagus. 


Dr. R. C. JEWESBURY said he had shown a case, when the Section met at the Victoria 
Hospital for Children, of a girl, now aged 11 years, whom he had been observing for three 
years. Periodically, an inability to retain a meal developed, and she vomited immediateiy 
she tried to ingest food. At one time the intervals between these attacks of disability were 
short, resulting in much wasting. She was taken into hospital, and X-rays showed a definite 
stricture at the lower end of the esophagus. She was treated by dilatation with bougies, 
commencing with one of small size. The difficulty then disappeared for weeks at a time, 
and though she still attended hospital periodically, the intervals between the visits were 
gradually lengthening, until now they were four or five months. When the spasm 
occurred she was unable to take solid food, however soft. 

He had had another case of the kind, also in a girl, and after dilatations had been carried 
out she had disappeared from hospital, so he presumed there had been no further trouble. 
There seemed little to be done in these cases except such dilatation, unless operation was 
carried out on the lines Dr. Hutchison had just suggested. 


Dr. BERNARD SCHLESINGER said that though some of these cases might be due to 
organic trouble at the cardiac end, some must be spasmodic in nature. Recently, at Great 
Ormond Street Children’s Hospital, there was a case which was not diagnosed straight away 
as cardiospasm, but came with the history of persistent wasting and occasional vomiting, 
and on one occasion, a week before death, a tumour was felt in the abdomen which was 
noticed to alter its position. This was thought to be a chronic intussusception. A barium 
enema, however, filled the colon normally, and in a day or two the lump vanished. The 
child’s condition became worse, and at autopsy a “cardiospasm” was discovered. The 
intestines were normal. He suggested that this child had had an intussusception in the 
intestines, a temporary affair, which uncoiled itself. The cardiospasm found at autopsy 
and the transient intussusception were both examples of the conversion of exaggerated 
physiologica! actions into pathological ones. 

Dr. HUTCHISON: I ask how Dr. Schlesinger can diagnose a spasm post mortem ? 


Dr. BERNARD SCHLESINGER said he was aware that a spasm could not be detected post 
mortem, but neither in cardiospasm could one detect stricture. One saw the enormous 
dilatation of the cesophagus above and the hypertrophy of the muscular wall, yet a finger 
could be passed with ease through the cardiac sphincter at autopsy. 


Mr. G. E. WAUGH (President) asked whether the attempt to pass the tube was a blind 
attempt, or whether investigation had been first made with the wsophagoscope. If so, did the 
examination show that there was vacuolation and hypertrophy of the segments above the 
cesophagus? There could not be achalasia unless there was dilatation and hypertrophy above 
the site of the lesion. In all cases of achalasia the site of the obstruction was at the level of 
the diaphragm; this evidence was lacking in this case. Many children, like the present 
patient, had what appeared to be slight congenital atresia of the wsophagus, which might not 
be more than a slight defect, and which had not sufficed to cause obstruction until 2 or 8 
years of age. Such cases could be diagnosed accurately with the wsophagoscope, and all that 
was needed was progressive dilatation, under vision, with the cesophagoscope. He deprecated 
blind passage of a tube. He asked whether, in Dr. Jewesbury’s cases, signs of hypertrophy 
were already established? A collection of evidence in these cases did not seem to justify the 
term achalasia as related to them. He had examined two cases of true achalasia in children 
under 11 years of age by means of the wsophagoscope, and the dilated and hypertrophied 
segment resembled a large cesspool. After emptying it, one could identify the wall of the 
cesophagus as having a narrowing at the remote end. In the type of case shown to-day he 
felt he could not make a suggestion of achalasia at such a stage. 
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Dr. JEWESBURY (in reply to the President) said that his two cases had been seen at his 
(the speaker’s) request by two distinguished laryngologists, who said they saw nothing 
abnormal in the esophageal wall, though they were able to examine when the stricture was 
present. At first he felt somewhat anxious about a “blind” passage of bougies, but the 
results were quite satisfactory as the child remained comfortable, and could take food so long 
after the first dilatation, that there was a temptation to continue in the same way. 

The child was willing to come for dilatation, so that she could successfully swallow the 
next meal. 

Dr. OGILVIE (in reply) thanked Dr. Hutchison for his suggestion as to operation, the idea 
of which had not been abandoned, as the child was losing so much weight. The view 
of the condition being an organic stricture was excluded by the width of the apparent 
obstruction, as shown by X-rays, and the lack of excessive delay in the passage of a meal 
into the stomach. (£sophagoscopy had not yet been carried out, but the bougie, containing 
bismuth, had been passed under the guidance of the X-ray screen, and arrest occurred at 
9 in. from the teeth. The tube was of soft rubber and did no damage. On passing it in the 
ward, after a few hours’ starvation, no great amount of fluid had been drawn off. 

The dilatation referred to by Dr. Payne, in the middle of the apparent narrowing, was 
difficult to explain; it suggested that the stricture was organic. He (Dr. Ogilvie) did not 
know much about degeneration of Auerbach’s plexus, and believed that this theory was still 
controversial. The case was an urgent one, and it was the desire to do something for the 
child as quickly as possible. | He had been treated by bougies for two years, and apparently 
he was not improved. 


An Atypical Case of Achondroplasia. 
By Eric PritcHarD, M.D., F.R.C.P. 


ALTHOUGH the term achondroplasia is often used in animal pathology as a 
group-name to cover a number of conditions in which the predominating feature is a 
foetal chondrodystrophy affecting different bones or groups of bones of cartilaginous 
origin, it is usually restricted in human pathology to a well-defined clinical picture 
of dwarfism, in which micromelia, main en trident, depressed nose, large square 
head and characteristic X-ray appearance of the bones are evident. 

Certain cases of very low-grade achondroplasia in which the arms and legs are 
short in relation to the trunk may very possibly escape diagnosis, unless they are 
submitted to X-ray examination ; but atypical cases in which there is no dwarfism 
or micromelia are still more liable to be mistaken for rickets, syphilis, or other 
conditions in which there is dystrophy of bone. 

The case I am about to describe was that of a child who, until the age of 3 
years, was regarded as the subject of rickets, and treated as such by a number of 
different medical men in South America without showing any improvement. The 
patient was a male twin, 3} years of age, when I saw him in October of 1927. His 
co-twin was a perfectly normal female, both to the naked eye and under X-ray 
examination. The parents were healthy Americans of Dutch descent. There were 
four other children in the family, all perfectly normal, and there was no history to 
throw light on the condition, except that the father himself was an extremely tall 
man. 

The weight of the achondroplasic twin was 54 lb. at birth, while that of the 
normal female co-twin was 8 lb. The general appearance of the child, though not 
definitely that of achondroplasia, was somewhat suggestive of it, by reason of the 
squareness of the head, depression of the nose, the extreme lordosis, the waddling 
gait, and the somewhat trident-shaped hands (fig. 1). The general physical health was 
good, the intelligence quite up to the normal standard, and the muscular strength of 
the arms unusually great. 
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The measurements were as follows :— 
eT twin 


Standing height : mie oa a oe wai 3 ft. 1 in. 
Circumference of head ie aes — ae 213 ,, 
Transverse diameter of head . re = Lex site 54 ,, 
Antero-posterior diameter of head an am sa ae 72, 
Length of spine, occiput to coccyx ae 163 ,, 
Length of arm from acromial process to tip of middle finge sas 13} ,, 
Upper arm from acromial process to external condyle ... om 78 
Fore-arm from olecranon to styloid process .. 52 ,, 
Leg from upper border of great trochanter to lower extremity of 

external malleolus ... 164 ,, 


Length of femur from great trochanter to lower border of 
exte ernalcondyle . Pet ics 
Length from bone of knee to lower end of external malleolus ... _ 


. 

















Fia. 2. 


From these measurements it will be noticed that there are no abnormalities, 
except that the femur is slightly shorter than is usual in a child of this height. 
On the other hand, the X-ray photographs showed a number of achondroplasic 
characteristics. The epiphyseal lines of the long bones are irregularly serrated. 
There is, as compared with that of the normal twin, delayed growth of the epiphyses, 
which tend to give the diaphyses an expanded appearance. The upper lip of the 
acetabulum is wide and flat. The lower dorsal vertebral bodies are flat. On the 
other hand, the ossification of the long bones is normal, without any shortening, 
except in the case of the femur, as mentioned above. 

The general structure of the shafts of the long bones is therefore quite atypical, 
while that of the pelvis and vertebral column is quite typical of achondroplasia 
(figs. 2 and 3). 
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It is clear from these evidences that this case is one of atypical achondroplasia, 
quite comparable to the atypical forms found in animals—as for instance in pug 
dogs, in which the legs are normal and the head shows in high degree achondroplasic 
characteristics, or in the dachshund and dandy dinmont, in which the legs are affected 
and the head is free from pathological stigma. 

In animals achondroplasia can breed true, as in the case of pugs, dachshunds 
and terriers. Dexter cows are examples also of atypical achondroplasia, but with 
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this strain of cattle in-breeding results in such a large number of abortions and 
“ bull-dog’”’ calves, that the breeding of thoroughbreds is not a practical proposition. 

In the case of human beings in-breeding is impossible, for, in consequence of 
pelvic deformity, achondroplasic females cannot give birth to living children, 
although an unsuccessful attempt was made long ago by Catherine of Russia to 
produce a pure race of dwarfs by the mating of male and female achondroplasics. 
Under modern conditions it would perhaps be possible to produce such a race, if 
Cesarean section was resorted to for the purpose of delivery. 

Sporadic instances of achondroplasia occurring in the case of one twin only, 
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such as in the instance I am describing—and others [1] have been reported—seem 
to prove that the causative factor of achondroplasia cannot be any endocrine defect 
or blood condition existing in the mother, as has been suggested, for if this were the 
cause it is obvious that both twins would be similarly affected. The hypothesis of 
Jansen [3] that achondroplasia is due to pressure on the developing foetus, owing to 
smallness of the amnionic cavity, is equally untenable, in view of the definitely 
eclectic distribution of the osseous deformities and the retarded growth of the 
epiphyses which only shows several years after birth. 

In view of the hereditary and transmissible character of the deformities in 
animals and man which seem to follow Mendelian lines, it is highly probable that 
the whole condition is due to some dominant character in the germ plasm which 
leads to chondrodystrophic variations connected with some defect in the endocrine 
hegemony. 

Dr. F. A. E. Crew [2] provides evidence for the view that the pituitary gland, and 
especially the posterior portion of it, is the endocrine element mainly responsible for 
the abnormalities of growth. Assuming that the condition in “ bull-dog” calves is 
achondroplasic, and there seems little reason for doubting this assumption, Dr. Crew 
suggests that the best way to investigate the cause of achondroplasia would be to 
maintain a herd of Dexters and, after producing abortions during the third month of 
pregnancy, to examine the foetuses. 

REFERENCES. 
vr HUTCHISON, ROBERT, Proc. Roy. Soc. Med. (Sect. Study Dis. Child.), 1910, iii, 41. [2] CREw, 


A. E., Proc. Roy. Soc. Med. (Sect. Comp. Med.), 1924, xvii, 39. [3] JANSEN, MuRK, ‘* Achondroplasia, 
its Nature and its Cause,” London, 1912. 


Discussion.—Dr. ROBERT HUTCHISON said that the study of exceptions was always of 
special interest. This case was an exception in two ways: (1) As occurring in a twin, (2) 
because the developmental fault had not affected all the skeleton uniformly; it had only 
picked out certain parts. As to the fact that achondroplasia could occur in twins, he 
also had recorded a case, and its occurrence disproved the theory that the mother’s 
endocrines were at fault, otherwise both twins: would have been affected equally. The fact 
that only part of the skeleton was involved disposed of the endocrine theory as applied to the 
individual child. It was inconceivable that an endocrine defect should pick out and influence 
certain bones only. Possibly it was a germ plasm defect. But, here again, there were 
difficulties, for it was not easy to imagine defect in some parts and not generally. 


Dr. F. PARKES WEBER said that Julius Bauer, in his great work on the “ Constitutional 
Disposition to Internal Diseases” (third German edition, Berlin, 1924, p. 822, fig. 42), 
figured a case of unilateral achondroplasia. This somewhat confirmed Dr. Pritchard in regard 
to what he said about a blood condition or endocrine defect in the mother not being the 
cause of achondroplasia. On the other hand, he (Dr. Weber) thought it conceivable that 
a general cause or “ agent,” in the form of a drug or toxin, or endocrine secretion, working 
through the blood-stream, might not only act differently in different individuals and in the 
same individual at different periods of life, but might have a different effect in different parts 
of the same individual, according to special local proclivities of the body (“local soils.’’) The 
two sides of a person’s body might even, in extremely exceptional cases, represent 
different “soils,” reacting somewhat differently to the same general “agent,” whether 
physical or chemical (for instance, an endocrine secretion working through the blood)'. 
In acromegaly only few patients showed the curious condition of “ cutis striata,” or “ cutis 
suleata,”? and even in these few the condition was nearly always limited to the scalp 
(constituting a kind of a “ cutis verticis gyrata”’’); the exciting cause in acromegalic cases was 
obviously the excessive endocrine secretion of the anterior lobe of the pituitary gland, but the 
effect depended to some extent on inborn local proclivities of tissues. 


10f. F. Parkes Weber, ‘‘ Asymmetry or Unilateralism in General Disturbances of Growth,” Med. 
Press, London, 1927, clxxv, 244. 

2¥. Parkes Weber, ‘‘A Note on the Nature of Cutis Verticis Gyrata, particnlarly in Acromegaly,” 
Brit. Journ. Derm. and Syph., London, 1928, x1, 1-11. 
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Dr. E. A. COCKAYNE said that there was a further proof that typical achondroplasia could 
not be due to a blood condition or endocrine defect in the mother. Cases had been reported 
in which a father and one or more of his children had had achondroplasia. A father 
and two of his children, all achondroplasic, were figured by Falta in his * Diseases of the 
Ductless Glands,’ and he (the speaker) had seen a father and his son both with the condition. 
In view of what Dr. Parkes Weber had said about the existence of other cases similar to 
this, in which a part of the skeleton was normal and another part altered, as in achondro- 
plasia, possibly there were two distinct conditions, true achondroplasia and this condition 
closely allied to it. 

Dr. PRITCHARD (in reply) said he thought that experiences derived from animal breeding, 
both in-breeding and cross-breeding, proved that achondroplasia was a germ plasm variation 
or mutation, as it obeyed Mendelian laws with almost mathematical certainty. The 
hereditary quality might primarily affect the pituitary gland, or some other member of 
the endocrine series, and only indirectly affect the development of cartilaginous bone. 


Hirschsprung’s Disease with Fecal Incontinence. 


By BERNARD SCHLESINGER, M.B. 

G. B., AGED 12 years, male. 

History.—Large abdomen; “ dirty habits,” with incontinence of feces; loose 
stools since 5 years old. No incontinence of urine. Recent attacks of vomiting. 

Examination.—Large doughy abdomen, no palpable masses, and tympanitic in 
places. Visible peristalsis, apparently confined to the colon. Soft mucous papil- 
lomata round anus. Rectal examination very painful, owing to these lesions, and 
reveals an enormously ballooned rectum loaded with soft feces. No loss of 
sensation over © the saddle area.”’ Skiagrams typical of Hirschsprung’s disease. 


Case for Diagnosis. 
By O, L. Appison, F.R.C.S. (shown by Mr. G. M. Gray). 


E. G., AGED 5 years. History of swelling on right side of head for six weeks. 
Gradual onset. Some diffuse headache during this time. 

Family History.—Parents alive and well; no family history suggestive of 
syphilis. Boy twin; other twin a girl, died aged 1 year from meningitis. 

Previous History.—Abscess in ears two years ago. No history of trauma. 

Examination.—Irregular circumscribed swelling in right parietal region. 
Fluctuating. At the base is a sharp everted crenated bony margin, with a gap in 
the centre, and pressing the margin gives rise to headache. Pupils equal. React to 
light and accommodation. No cranial nerve disturbances. No septic focus found. 
Temperature normal since admission. 

Wassermann reaction negative. 

Skiagram.— Area of bone deficiency in right parietal region. Margin irregular 
and appearance of necrosis.” 

January 7, 1928.—Tumour aspirated; pure blood was obtained, and nothing 
abnormal found in cytological examination. The tumour has increased very slowly 
since admission three weeks ago and is more fluctuant. 

Discussion.—Dr. ERIC PRITCHARD said that some years ago he had a similar case in 
a child aged 1 year 10 months. The hematoma was large, and in almost the same position 
as this one. There was no history of injury, but the child had had a very scorbutic diet ; 
as soon as antiscorbutics were given the hematoma began to resolve, and it disappeared in 
two months. There might be some such deficiency in this child’s diet. The X-rays seemed 
to show some communication between the hematoma and the inside of the skull. He had 
had several cases of scurvy in older children where there was no evidence of scorbutic diet, 
but the various symptoms disappeared after large doses of orange juice. 
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Mr. G. E. WAUGH (President) said he regarded this as an interesting example of ordinary 
osteitis fibrosa in the skull bone. The hemorrhage, he thought, had merely occurred during 
the slow spread of the process of absorption of bone, either from a small diploéic vessel, or 
there was an overlooked injury which had caused a superficial hemorrhage. If it continued 
to spread, it was easy to cure by cutting out the margins and laying a piece of bone from 
a rib across the opening left in the skull. 


Tuberculous Osteitis of the Skull. 
By O. L. Apptson, F.R.C.S. (shown by Dr. W. P. H. SHELDOy). 


THE patient is a boy, aged 4 years. Breast-fed for six weeks. Healthy until 
January, 1925, when, at the age of 14 months, a swelling appeared over the right 
orbital ridge, and a few weeks later a second similar swelling appeared over the 
ascending ramus of the mandible on the right side, 

The boy was admitted to hospital in May, 1925, under the care of Dr. Still. 
There was then a large elastic painless swelling on the right supra-orbital ridge, 
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Skiagram taken in 1925, showing areas of destruction in frontal and parietal bones 
and in lower jaw. 


another large mass on the left parietal bone, and two tumours as large as peas, one: 
over the left zygoma and the other in the mid-line of the frontal bone. Roentgeno- 
grams showed no bony changes corresponding with these tumours. The spleen was 
just palpable, but otherwise the child’s general health was good, and there was no 
pyrexia. A course of X-ray therapy was applied to the mass over the right temple 
for five weeks. Two months later this mass broke down, and on exploratory: 
puncture, sterile pus was obtained. 
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In August, 1925, radiography of the skull showed multiple areas of absorption in 
the bones of the vault and the mandible, suggestive of secondary deposits of 
malignant disease. Gradually several of the masses began to liquefy, and sterile pus 
was withdrawn from them, leaving in most cases a persistently discharging sinus. 
In November, 1925, Mr. Addison opened a swelling over the horizontal ramus of the 
mandible on the right side, and removed two bony sequestra. Some of the material 
was injected into a guinea-pig, and at the post-mortem on the guinea-pig, six weeks 
later, definite evidence of tuberculosis was obtained. 

In February, 1926, the boy was transferred to Alton under the care of Sir Henry 
Gauvain, where he remained for eighteen months. He is now apparently perfectly 
well; radiography shows that the skull has healed at all the sites of former disease. 


Rachitis Tarda following Treatment for Cceliac Disease. 
By R. C. JEwespury, M.D. 


J.P., A BOY, aged 5 years, was admitted to hospital, November 10, 1927, on 
account of inability to walk. : 

History.—The mother died of pulmonary tuberculosis, and a brother diedJo 
generalized tuberculosis. The child was never breast-fed, and was fed chiefly on 
cow’s milk mixtures. 














At the age of 15 months the child was admitted to another hospital on account 
of a fat dyspepsia, which persisted intermittently for eighteen months. During this 
time he was fed on a high protein diet with minimal quantities of fat. Analysis of 
the stools showed a high content of fatty acids. There was no evidence of rickets 
at this time. 
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On admission the patient was markedly undersized for his age, weighing only 
2 st.120z. There was gross hypotonia of all limbs, with extensive thickening at 
the radial and tibial epiphyses. A rickety rosary was present. The fontanelle was 
closed and the teeth were healthy. 

The abdomen was very protuberant, with marked enlargement of the liver and a 
palpable spleen. 

The X-ray examination of the radial epiphyses showed active rickets. The 
bowels were normal in appearance and frequency on a normal ward diet, and analysis 
showed : total fats, 24-5 per cent. ; fatty acids, 17-68 per cent.; neutral fats, 6-78 
per cent. 

On the addition of an ounce daily of a 50 per cent. cod-liver oil emulsion to the 
diet, the motions became pale and frequent, and showed the following composition : 
total fats, 70 per cent.; fatty acids, 55 per cent.; neutral fats, 15 per cent. 

The fat content of the diet was then much reduced, and a week later the analysis 
of the stools showed a normal result as regards their fat content. 

Since admission to hospital, the child has been treated with ostelin, artificial 
sunlight and massage. The physical signs of rickets are now much less pronounced, 
and serial X-rays of the radial epiphyses show that the disease is healing. 

The case appears to be one of the somewhat unusual “ cceliac rickets.” 

Discussion.—Dr. ERIC PRITCHARD said the case was useful as drawing attention to the 
results of leaving out both fruit and fresh vegetables from the diet in coeliac disease, because 
they caused diarrhoea. He had had several cases of celiac disease with scorbutic symptoms 
owing to avoidance of antiscorbutic vitamins. He was surprised that small doses of cod-liver oil 
should have resulted in such a very large quantity of fat in the stools. In cases which he had 
seen the patients could always take sufficient cod-liver oil to provide the necessary fat-soluble 
vitamins. He did not understand why a larger number of these cases which were kept off 
fat and fat-soluble vitamins did not develop rickety symptoms. In many of them, however, 
there was a condition of a mixed avitaminosis, and one could not say whether they were 
due to deprivation of vitamins A, B or C. 

Dr. JEWESBURY (in reply) said that the question of scurvy did not enter into this case, 
as the child had had antiscorbutics in the diet. It was a matter of pure rickets. 


Sprengel’s Shoulder. 
By Eric A. Crook, M.Ch. 


E. M., AGED 34 years. Both shoulders were elevated from birth, the left to a 
greater degree than the right. Improvement occurred under massage and manipu- 
lation in the case of the right shoulder, but the left scapula was firmly fixed to the 
spine by a band in the position of the rhomboids. Operation three months ago. 
Bridge of bone between spine and scapula divided and fibrous adhesions separated. 

Only slight improvement has followed. 


Discussion.—Mr. WHITCHURCH HOWELL said he had had a similar case, a girl aged 12, 
upon whom he had operated. The operation had been a difficult one; the omo-cervical bone 
was attached by cartilage to the root of the spine of the scapula and by bone to the cervical 
spines. The specimen is now in the Museum of the Royal College of Surgeons. The 
deformity of Sprengel’s shoulder was first described by an Englishman, Mr. Walsham, of 
St. Bartholomew’s Hospital, in 1880. The X-ray and operative evidence showed that such 
cases should be operated upon before ossification took place, if possible before the age of 3. 
The condition was associated with irregular segmentation of the vertebre. {Skiagrams shown. | 

Mr. E. A. Crook (in reply) said that this patient had also a patent interventricular 
septum and for that reason there was hesitation about giving an anesthetic at an earlier age. 

Mr. G. E. WAUGH (President) said that at a later stage in life the result of surgery tended 
to be disappointing, owing, perhaps, to the fibrosis resulting from the traumatization of the 
muscles in the area. His own surgical results had not been very successful, regarded from 
the ultimate standpoint. 














War Section. 
President—Surgeon Vice-Admiral A. GASKELL, C.B., O.B.E. 


[February 13, 1928.]} 


Some’ Aspects of the Epidemiology of Typhoid Fever in 
the Royal Navy. 


By SHELDON F. DUDLEY. 


(Surgeon Commander, Royal Navy.) 


It is as well to begin by explaining exactly what I mean by the adjective 
typhoid. The names of certain diseases are often used in two distinct senses, 
depending on the definition employed. A patient, irrespective of any presumed 
biological agent, may be labelled as suffering from a certain illness, provided he shows 
certain signs and symptoms; or the clinical syndrome may be considered of minor 
importance, and the name of the illness decided by the organism which is presumed 
to cause it. Unfortunately there is no convention as to which nomenclature should 
be used ; prejudice, custom, or the prominence of certain organs or symptoms in the 
clinical picture, decides the question one way as often as the other. Typhoid fever is 
a good example of a medical term which has been given various meanings at different 
times. When I learnt “fevers,” typhoid had of course been differentiated from 
typhus fever, but some other fevers had yet not been separated from typhoid. 
I was taught that any long-continued fever which obviously was not something else, 
such as tuberculosis or malaria, should be called typhoid fever. Thus typhoid fever 
became a sort of pigeon-hole in which was placed all that group of fevers which, at 
a later date in the Army were more cautiously, and honestly, labelled as P.U.O. 
Advances in bacteriology showed that many cases, which could be diagnosed as 
typhoid fever under the most stringent of clinical definitions, were caused by 
organisms which the systematic biologist would refuse to classify as B. typhosus. 
These organisms were B. paratyphosus A and B. After the recognition of these 
organisms it became a habit to limit the adjective typhoid to those fevers caused by 
B. typhosus; and because the fevers due to B. typhosus, and those caused by para- 
typhoid bacilli, were often clinically indistinguishable, the term “ enteric fever” was 
used to include the whole group. Further advances in medicine showed that during 
the prevalence of typhoid there were many cases with mild symptoms which no 
physician of a former generation would have diagnosed as typhoid, but which were 
undoubtedly due to infection with B. typhosus. Therefore it is possible to have on 
the one hand clinically identical fevers due to separate species of bacteria, and on the 
other hand conditions clinically different, although due to the same biological agent. 
For this reason it became the custom to reserve the term typhoid fever for all fevers 
considered to be caused by B. typhosus irrespective of the clinical picture. Even this 
definition is not as simple as it sounds, because I have seen cases of suppurative 
cholecystitis, or periostitis, with no history of clinical typhoid fever, in which the 
pus from the gall-bladder, or bone sinus, contained B. typhosus in pure culture. 
Such cases can scarcely be called typhoid fever without qualification, because the 
gall-bladder, or bone lesions, dominate the situation. In enteric fevers all orders of 
severity can be found, from the mild ambulant case, scarcely ill, up to the toxamic 
rapidly fatal case. This is so striking that a thoughtful observer might wonder if 
there was a type of typhoid fever milder than the mildest amulant case, i.e., a case 
without fever or any other symptoms. This type of case has been found, but o! 
course can only be recognized for certain by the discovery of B. typhosus in the 
excreta. As it would be unconventional to call such non-symptomatic cases typhoid 
fever, custom has christened them “ contact carriers.’ The whole carrier problem, 
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however, becomes much simpler if one remembers that the ‘ contact-carrier”’ is 
merely the limiting case of a clinical condition. A few cases of enteric fever 
(including ‘‘ contact carriers’’) become tolerant to the specific causative organisms, 
which may then live for longer or shorter periods within these individuals which are 
the chronic and convalescent carriers. Though carriers of enteric fevers may not have 
symptoms, their blood often differs from normal blood in several particulars, especially 
in the power of agglutinating the causative organisms of the disease they carry. 

Here the discussion on the meaning of typhoid fever might drop, but further 
confusion has arisen by loose usage of “enteric.” I think enteric was originally 
a convenient name for the group of typhoid and paratyphoid infections when it 
was not required to distinguish them bacteriologically. However, during the war, at 
a time when a heterogeneous multitude of intestinal infections appeared at the 
hospitals for diagnosis, all were often loosely termed “enteric.” These infections 
included the dysenteries, as well as cases caused by the Salmonella bacteria. The 
latter bacteria can cause symptoms that nicely fill the clinical gap between ordinary 
typhoid fever and dysentery. The Salmonella bacteria are a group of organisms 
closely related to B. paratyphoid B; and its species, subspecies, and varieties are 
so very much alike that they—like the Flexner group of dysentery bacilli—often 
lead the inexperienced investigator into errors of diagnosis, and further confuse the 
nomenclature. Luckily, however, B. typhosus is probably one of the easiest of 
pathogenic bacteria to recognize, for it has a distinct serological individuality and 
other stable and definite characters; but these specific characters must be 
demonstrated before any bacillus is labelled B. typhosus. This is an important 
point, because many, who are not practical bacteriologists, do not realize the 
difficulty of finding and identifying the pathogenic intestinal bacteria. If the 
above difficulties in nomenclature are borne in mind, misunderstanding need not often 
occur, as the context of a paper will generally render clear in what sense an 
author uses a term like typhoid, enteric, dysentery, or gastro-enteritis. In this paper 
the adjective typhoid is only used to qualify a condition which is corsidered to be due 
to that specific obligatory parasite of man which is usually known as Bacillus typhosus. 

The first outbreak of typhoid fever which I discuss occurred some years ago. 
This epidemic was remarkable for the number of mild cases which were so much in 
evidence, that at first it was thought the ship was infected with influenza. The 
reasons why the outbreak was considered to be wholly one of typhoid fever, and 
neither influenza, nor an influenza outbreak running concurrently with one of typhoid 
fever, are :— 

(1) All the medical officers in the hospitals and ships concerned were ultimately 
convinced that all these patients had typhoid fever. 

(2) No case gave a negative Widal reaction. The positive agglutination results 
cannot be attributed to previous inoculation with antityphoid vaccine, because, of 
the mild cases, twenty-two who had never been inoculated had sera which flocculated 
B. typhosus in titres of 1: 80 or over. 

(3) In my experience of influenza in ships, it is unknown for an epidemic to last 
over fifty days, and to attack 10 per cent. of the men, and at the same time for all 
the officers to escape. It is unlikely that the partial isolation of the seventy officers 
in the ship in question would protect them from a “droplet ’”’-born infection with 
the characters of influenza, whereas a separate food supply readily accounts for their 
escape from typhoid. 

The clinical aspect of these cases is seen in a report on sixty-eight of the epidemic 
cases which were treated in a military hospital. Thirty-two were classified as 
“mild” or “very mild,” the rest as “ordinary” or ‘“severe.”” Among the severe 
cases seven suffered from intestinal hemorrhages and two perforated their 
intestines. A fatal case showed characteristic lesions in Peyer’s patches. In the 
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ship itself thirteen cases were returned to duty within ten days (subsequently these 
men were sent to a hospital ship for bacteriological examination). Of the ninety-seven 
cases comprising the epidemic, seven died, a case mortality of 7 per cent., which is 
low for typhoid fever. The chief characteristic of the epidemic seems to have been 
the mildness of about half the cases. Some patients treated in the ship only had a 
vise of temperature for two or three days. On the other hand, severe and fatal cases 
were scattered throughout the whole epidemic period. The graduation in the 
severity is an interesting clinical observation. The mildness of the cases cannot 
be attributed entirely to the previous inoculation of about 30 per cent. of the patients, 
because over two-thirds of the mild cases gave no history of previous antityphoid 
vaccination. This gradation of symptoms, from the ambulant case who feels 
almost in ordinary health, through all degrees of severity up to the fatal case, can be 
found in many infections, e.g., gonorrhoea, infantile paralysis, yellow fever, or 
influenza. An ascending series of orders of severity is more obvious to ships’ 
doctors than to their colleagues ashore, because in a ship the doctor sees the 
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whole field of an epidemic at once. He may have over 1,000 men under his 
care, and he sees everyone who is not well enough to work (and many more besides). 
Thus numerous trivial cases come under the naval surgeon's notice, cases which, if 
ashore, would never have been seen by a doctor. Also, when typical clinical cases of 
an infectious disease are prevalent in aship, it is much easier to suspect and diagnose 
many atypical infections which might have been missed had they been seen, one by 
one, in separate houses ashore. The gradual shading off of signs and symptoms 
down to the mildest of recognizable ambulant cases by itself postulates the case with 
no symptoms at all. In fact, the contact-carrier, i.e., the case without symptoms, 
should in this way have been logically deduced by the physician long before he was 
discovered to be a reality by the bacteriologist. 

The severity of the typhoid epidemic in question may have been lower than usual. 
But the mildness, relative to apparent shore experience, was exaggerated, because it 
is likely, if the same cases had been distributed among a dozen practitioners ashore, 
that only the typical and severe cases would have been notified, and the fatality 
would have appeared as 14 per cent. instead of 7 per cent. 

Fig. 1 is an incidence histogram of the ninety-seven cases which comprised this 
outbreak. The dotted line is a smoothed curve, and shows that the outbreak 
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consisted of two clearly defined waves. The first has an acute peak due to the fact 
that twenty-seven cases occurred in the first week. This explosive onset suggests 
infection by water or food. After a fall in the number of cases during the second 
week, the curve rises gradually to another definite peak, and then falls still more 
slowly. The flatter curve suggests that the second wave cases were not directly due 
to mass infection of food or water but that certain food supplies were infected at 
different times by the victims of the first wave. 

The incubation period of typhoid is about five to twenty days. The duration of 
incubation also varies, with the dose of infection, the type of host, and the local 
strain of B. typhosus. However, the mean incubation period in this outbreak is 
indicated by the distance between the two peaks on the incidence curve as being 
about twelve days. If all of the first wave cases were infected from the same source 
on the same day, this source should be found about twelve days previous to the first 
peak of the epidemic, i.e., the original infection was introduced into the ship about 
eight days before the onset of the first case. 

Thus, an examination of the incidence curve only, suggests that the ship was 
infected by food or water about a week before the first case fell ill. The water, which 
was examined on several occasions, more than satisfied the usual chemical and 
bacteriological tests. No water had been used except distilled water, made on board, 
or water supplied from a source which had given cause for anxiety neither ashore nor 
in any other ship. The infection was unlikely to have been contracted outside the 
ship because twelve out of the first twenty cases had not been ashore for more than 
a month. The food supplied to the ship was investigated. No shell-fish had been 
eaten, but it was found that thirteen, twelve and six days previous to the onset, 
uncooked radishes or lettuces had been served. The greenstuffs eaten on the first 
two occasions were obtained from a source used by all the ships on the station 
without apparent harm. But on the last occasion 500 lettuces from another locality 
were distributed to all the ship’s company except the officers. The day this lettuce 
was eaten was only two days later than the date indicated by the incidence curve as 
the most likely time for the introduction of the infection. The circumstantial 
evidence incriminating the lettuces is increased by the escape of the seventy officers, 
who returned no ease of typhoid fever presumably because they ate none of this lettuce. 
Two other possible causes of the outbreak must be excluded. The ship’s company, 
but again not the officers, were given fried fish about two weeks before the epidemic 
started. Sir William Hamer [1] has shown that small, flat fish which are improperly 
cleaned, cooked, or handled in the fried fish shops can convey B. typhosus to the 
intestines of their consumers. These small fish get infected in the sewage-polluted 
river estuaries they inhabit. In H.M. ships the method of cooking fish was 
undoubtedly safer than in a fish shop, and, also, the fish in question were neither 
small, flat, nor from an estuary. 

The other possibility is that the food supply was infected by a carrier of 
B. typhosus. The outbreak, however, did not follow the usual course of one due 
to a carrier, where entirely unexplained cases appear at irregular intervals. A 
bacteriological examination of all likely ratings, made during the epidemic, failed to 
demonstrate any carrier who could have been responsible for the outbreak. In my 
opinion it is almost a certainty that the epidemic was started by the suspected lettuce. 

Figures showing the effect of previous antityphoid vaccination on the incidence 
of the disease were obtained from the notes of the cases treated in hospital, and from 
the men’s medical history sheets. 

In this table the “ No information” figure includes an unknown number of men 
who had been inoculated during the war, and at a time when it was neither 
customary, nor possible, to enter the data of inoculation on a medical history sheet. 
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Therefore, if the inoculation records had been complete, the “ over the year” total 
would have increased at the expense of the “no information”’ figure in fig. 2, and 
the ratio of the inoculated to uninoculated attack rates would have been greater 
than a half. But, even as the figures stand, the difference between the morbidity 
of the inoculated and the uninoculated men is statistically significant, i.e., the lower 
incidence in the inoculated group was due to some difference between the two 
groups, which difference was almost certainly the administration of the T.A.B. 
vaccine to one of them. 
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When it was realized that typhoid fever was epidemic in this ship, the whole 
ship’s company were inoculated. Following which the epidemic ceased. However, 
it is most important to notice that before the prophylactic inoculation could have 
had any effect, the curve of incidence was well on the decline, and, except for two 
or three cases, the epidemic was over. 

In my opinion the epidemic had run its course, and would have terminated even 
without any preventive measures. While I admit the inoculations which were 
performed towards the end of the epidemic may have prevented some cases, I would 
warn enthusiasts from seizing on the fact that the end of the outbreak coincided 
with the antityphoid inoculation of the crew, as evidence of the efficiency of T.A.B. 
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vaccine. The cessation of symptoms, whether in an individual or a herd, often 
coincides with the application of some supposed remedy. The use of “ because of,” 
as a synonym for “in spite of ” treatment so often seems to escape the notice of 
patients and medical men, that an example of this common fallacy applied to the 
treatment of epidemics may be instructive. 

In 1918, attacks of influenza in ships were usually characterized by an alarming 
rush of cases followed by an almost sudden cessation. Therefore, if there was time 
for measures to be applied before the epidemic was over, the application had to be 
followed, within a day or two at least, by a diminution in the daily incidence. 
A ship’s company, of even 1,000 men, cannot produce 100 fresh cases a day 
indefinitely—a figure actually reached by some battleships during 1918. But human 
nature being what it is, and the doctor liking to feel he has done some good, persuades 
himself (perhaps unconsciously) that the sudden cessation of influenza cases, which 
must take place in any event, is caused by his prophylactic efforts. The faith of the 
laity encourages and perpetuates this “ post hoc ergo propter hoc”’ fallacy. 

In 1918 I made deliberate use of this fallacy. In H.M. Hospital Ship Agadir, 
I had a large stock of formalin candles. When harassed medical officers from the 
influenza-stricken fleet came on board asking what to do, with half the crew on the 
sick list, and the captain beseeching them to stem the plague, I gave them 3 or 4 
formalin candles, with instructions to burn them with as much ritual as possible 
and to distribute the candles so as to make everyone in the ship cry. These 
ceremonial candles always “ produced’”’ a satisfactory result, as the visitation had to 
cease within a few days, if not at once. Also the crew recovered their nerve, for they 
realized that a “ medicine’’ powerful enough to make them weep must be too much 
for any disease germ. The captain of the ship appreciated the skill of the medical 
officer, and all was peace once more. Although the formaldehyde concentration due 
to a few candles on the mess deck of a battleship is far too dilute to have any 
disinfecting effect on the paint work, let alone on a sailor's mucous membrane, yet 
the psychological effect was not inconsiderable. After all, some medical officers, 
whose opinion may be worth as much as mine, swore by these formalin lamps, in 
spite of the fact that although this form of incense could not harm the influenza 
germ, yet it might exorcise the demons of panic and anxiety. 

Antityphoid vaccination, however, is undoubtedly a sound preventive measure, 
hence it may not be so easy to see why the termination of the typhoid fever 
epidemic we have been discussing is not considered to have been due to the 
coincident antityphoid inoculation of the ship's company. I hope presently to make 
clear the reason for this opinion. It is important to understand this point, 
otherwise an incautious supporter of vaccine prophylaxis might arrange the morbidity 
figures in some way as this: “ Before inoculation the attack-rate was twenty-seven 
per week. After inoculation the rate fell to only two per week,” which, though 
a fact, does not prove that the prophylactic vaccination affected the incidence, unless 
it can be shown that other conditions, e.g., the herd-immunity of the population, 
had remained unchanged throughout the whole period. It is unconsidered state- 
ments such as the example given, that anti-vaccination fanatics are waiting to 
pounce on. 

The cases of typhoid fever were fairly distributed throughout the different 
messes. The only living spaces clear from cases were the officers’ quarters, 
which occupied the whole of the after-part of the ship. Fig. 3 depicts the ship’s 
company grouped as far as possible in the order of their length of service in the 
Royal Navy. 

The chief points of interest in this table are the high morbidity (47 per cent.) 
among volunteers, and the low attack-rate (3 per cent.) of the boys and ordinary 
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seamen. The volunteers were mostly youths aged from 18 to 20 who had only been 
a month or two at sea, but with them were a sprinkling of older men, some of whom 
were over 30 and had served in the war and therefore were well seasoned to 
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naval life. All the volunteers attacked by typhoid fever were youngsters, the older 


and more experienced escaped altogether. In spite of this, the total morbidity of the 
volunteers vas much higher than that of any other group. The boys and ordinary 
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seamen were the next group with the least experience of life in the Navy ; they were 
also the youngest group. Therefore, they might have been expected to have suffered 
most, but their attack-rate was only one-sixteenth that of the volunteers, and the 
lowest recorded among those groups who were definitely known to have been 
infected by B. typhosus. 

The more senior group of leading- and able-seamen suffered five times as heavily 
as the junior group of boys and ordinary seamen. This would have been difficult to 
explain, presuming both groups encountered the same number of typhoid bacilli, had 
not the medical officer of the ship, in his official report on typhoid fever, definitely 
stated that all the boys and ordinary seamen in the ship, to the number of about 130, 
were inoculated within two months of the onset of the epidemic. 

Elsewhere {2| I have shown that infectious diseases always attack most heavily 
those groups of the population which have least experience of the environment. 
Therefore it seems legitimate to conclude that the low morbidity of the ordinary 
seamen and boys was due to the fact that they were the only group who had been 
recently and completely inoculated with T.A.B. vaccine, otherwise they should have 
had a much higher attack-rate. The able- and leading-seamen had all in their time 
been boys and ordinary seamen, but none had been inoculated recently and most 
had not been inoculated at all. Therefore the high attack-rate (16 per cent.) of the 
poorly protected senior seamen, in contrast to the low attack-rate (3 per cent.) of 
junior seamen, is a good testimonial to T.A.B. vaccine. It is worth noting that 
the chief petty officers—the most senior men to partake of the suspected lettuce— 
were not attacked at all by typhoid fever. The absence of all infection among the 
officers, in spite of the young unseasoned midshipmen amongst them, is attributable 
to their partial isolation and separate food supply. 

For some years I have been labouring the point, that in nearly all instances 
when age seems an important factor in the susceptibility to infection, as shown by 
higher morbidity in the young, the real factor is not age in itself, but the amount 
of previous bacterial experience. This mistake concerning age has arisen because 
the social class and environment of the majority of the population ashore remain 
unchanged, and therefore age, on the average, is proportional to the amount of 
contact in the past between the parasites and the hosts, indigenous to the 
environment. In the crowded life of the Services the bacterial environment is more 
dense and variable than in any ordinary dwelling ashore. For this reason Service 
recruits are always more prone than are seasoned men to the attacks of infectious 
disease. 

The seasoning of troops is largely a process of natural vaccination. In the 
congested conditions of barrack or ship life, men are continually ingesting subinfective 
doses of all kinds of pathogenic bacteria, or their dead products, and in this way 
their resistance to many diseases is augmented. In several instances in my own 
experience I have found contacts of typhoid fever cases whose blood-serum agglutinated 
B. typhosus titres of over 1: 1,000. I at first thought such cases were intermittent 
carriers, though repeated efforts to obtain the specific bacillus from their excreta 
failed. I now regard these cases as men who had been in contact with B. typhosus 
but had never developed febrile symptoms. The contact, however, was sufficient to 
stimulate production of agglutinins in their blood, and they may, or may not, have 
been “ contact-carriers”” for a variable time. In addition to such men, who have 
no history of fever but possess detectable specific changes in their blood, Besredka’s 
work on local immunity, and the oral administration of vaccines, make it not unlikely 
that during the prevalence of typhoid fever individuals may gain immunity, or 
enhanced resistance to B. typhosus, without even developing specific agglutinins in 
their blood-serum. During an epidemic of typhoid as widespread as that just 
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described, one would expect many men to develop immunity without symptoms. 
Unfortunately circumstances made it impossible to test the truth of this hypothesis 
by examining the agglutination reactions of a large number of uninoculated, and 
apparently unattacked, men. However, there is considerable evidence in the literature 
that the ingestion of subinfective doses of intestinal bacteria can produce the carrier 
state, or antibodies in the blood or tissues, i.e., immunity without symptoms. Some 
examples are: In a Japanese college [4] seventy-seven inmates developed paratyphoid 
fever; 6 per cent. proved to be passing paratyphoid bacilli, whereas of 159 healthy 
contact cases 3 per cent. were passing B. paratyphosus. The technique of isolation was 
only successful in 6 per cent. of the cases with symptoms. If we assume that the 
percentage of success was no greater in the non-symptomatic infections, it must 
mean that about eighty of the healthy contacts were carriers of paratyphoid bacilli. 

In 1909 some German soldiers ate a salad prepared by a carrier. Twenty-nine got 
typhoid fever, but 129, over four times the number of patients, showed contact with 
B. typhosus by developing a positive Widal reaction. These apparently healthy men 
were nearly all room mates of the cases [5]. Again, Duke [6] has shown that 5-4 
per cent. of the natives of Uganda, owing presumably to their crude sanitation, have sera 
which will agglutinate one or other of the enteric fever organisms in a dilution of 
over 1:50. A last piece of indirect evidence is instructive. In a German province 
[7] before the war the incidence of paratyphoid was equal in men and women. 
After the war nearly 40 per cent. more women than men suffered from paratyphoid, 
yet inoculation against paratyphoid was not practised in the German army, and 
therefore cannot account for the difference in morbidity. The increased herd 
immunity of the male German seems to me to be due to the adaptation of the male 
population to the bacterial environment of barrack and trench life by natural ~ 
autovaccination. It will be interesting to see if the difference between the attack 
rates of the sexes is wiped out as years of peace pass by. 

For such reasons, when crowded environments such as warships experience a big 
outbreak of infectious disease, those who escape attack do not always do so because 
they have avoided contact with the causative parasites, but because the doses of 
infection they receive are not large enough to overcome their individual resistance. 
The ingestion of such subinfective doses is Nature’s method of vaccination, by means 
of which many hosts become able to withstand subsequent attacks of much larger 
numbers of parasites than they could otherwise have done. Professor Topley’s [8 
researches on mouse typhoid epidemics clearly prove that the mice which survive an 
epidemic have not escaped infection, because in no less than 70 per cent. of 267 mice 
which had survived for various periods after the cessation of an epidemic, B. aertrycke, 
the causative organism, was recovered from the spleen. For these reasons I think 
we are justified in concluding that in our ship epidemic many more than the thirty 
who were ill with fever in the first wave must have eaten typhoid bacilli with their 
lettuce, and later many others must have had food or drink contaminated by earlier 
cases or contact carriers. Such men were not infected with typhoid fever, because 
they received too few bacilli to overcome whatever natural or specific resistance 
they already possessed. Instead, their specific resistance was augmented by the 
subinfective doses of B. typhosus, and the herd immunity of the ship as a whole so 
much increased that typhoid fever could no longer spread. This, to my mind, is the 
most probable explanation of the end of this epidemic. 

To refer again to fig. 3, it is possible that the high morbidity of the volunteers 
and the escape of the chief petty officers, the most senior group of lower deck ratings, 
can be explained by the hypothesis of autovaccination by subinfective doses. The 
senior group, during long residence in the dense naval environment, had ingested 
many kinds of intestinal bacilli, which, even if they did not include B. typhosus, 
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may have augmented the resistance of their intestines to bacterial attack of any sort. 
The senior ratings were vaccinated naturally by the bacilli they had swallowed in the 
past, in an analogous manner to the boys, who gained immunity artificially by 
contact with dead bacilli out of bottles. 

The difference between the incidence of typhoid fever among the able and leading 
seamen and other ratings of about the same length of service is statistically significant ; 
but I can suggest no very obvious explanation for this anomaly. Perhaps it was 
due to the distribution of the inoculated individuals, concerning which I have no 
data, among the different groups of ratings. On the other hand, perhaps the senior 
seamen ate more than their fair share of lettuce. The distribution of lettuce could, 
but is unlikely to, have accounted for all the phenomena fig. 4 illustrates; because 
even if an equal amount of lettuce had been eaten by every man in the ship, it by 
no means follows B. typhosus was equally spread over each of 500 lettuces. There- 
fore I carefully said the hypothesis of autovaccination by previous bacterial ingestion 
could, but did not necessarily, explain some peculiarities in the distribution of cases 
among the different groups of men in the afflicted ship. 

The outbreak indicated that the inoculations performed before the epidemic had 
limited to some extent the total morbidity. In my opinion the most striking evidence 
of this was the low attack rate of the boys and ordinary seamen who had been 
inoculated shortly before the onset of the epidemic, otherwise, being the most 
susceptible group, they would have been expected to have suffered most. Although 
antityphoid inoculation needs no further testimonial, yet naval experience suggests 
that, in order to get its full protective effect, the uninoculated members of a community 
should be reduced to the lowest number possible. Not only because the fewer there 
‘are unprotected the fewer will be susceptible to attack, but also because the greater 
the number unprotected, the greater is the chance that those who have been 
vaccinated may obtain a dose of infection massive enough to overcome any increase 
of resistance due to the vaccine. It must always be remembered that the protection 
against enteric fever conferred by T.A.B. vaccine is not nearly as absolute, 
or as lasting, as the immunity to small-pox given by calf vaccine. The incidence of 
typhoid fever in the protected men in the ship was about half that in the unprotected. 
This is about the same ratio as was seen in the Army during the war. I am nota 
fanatic on protective vaccination, against either typhoid fever or small-pox. It is 
very debatable whether either is worth while, as a routine, among the stay-at-home 
civilian population of a country where the health organization is as advanced as in 
England, provided power and means are given to health authorities to enforce 
preventive vaccination immediately circumstances render it advisable. The Royal 
Navy. however, gives “leave” in all sorts of foreign places where sanitation is 
crude or absent, and many sailors, though warned of the danger, will not realize 
they cannot eat and drink everything abroad with the same impunity as at home. 
Also a fighting ship necessarily having one of the densest populations in the world, 
is from this point of view an ideal environment for the spread of infectious disease. 
Hence a protective vaccine of proved efficiency is a valuable second line of defence 
to ship sanitation ; therefore prophylactic inoculation against enteric fever should 
be compulsory throughout the fighting Services. 

I will now briefly describe a few aspects of an outbreak of typhoid fever in 
another ship. These cases present some interesting contrasts with those just 
described. 

The outbreak comprised twenty cases and was entirely confined to the boys and 
two of the canteen staff. Twelve of the attacked boys sat at the same table. An 
incidence histogram of this small epidemic is given in fig. 1 under that of the larger 
one. This diagram is so placed that the onset of the two epidemics correspond. 
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From the experience gained in the large epidemic, we can imagine this small outbreak 
also to consist of two waves, as indicated by the dotted line. The peaks of this 
admittedly rather artificial curve are about fourteen days apart. Therefore the 
infection was probably introduced into the boys’ mess about fourteen days before the 
peak of the first wave, i.e., six days before the onset of the first case. It is 
interesting to note thas this probable date of infection is the same, relative to the 
onset of the epidemic, as that on which the infected lettuce was distributed in the 
first ship. This is a genuine coincidence. I had drawn the incidence curve for the 
small outbreak before I thought of superimposing it on the other. In the notes of 
this small outbreak it is stated that ‘it appeared certain that the infection was due 
to a small batch of food partaken of only by the canteen staff and No. 36 mess 
boys. .. .”’. Unfortunately there is no record of a date on which any such special 
dish was eaten. The typhoid fever cases in this instance were practically restricted 
to the boys ; one of the least affected groups in the first mentioned epidemic. This 
was doubtless due to massive infection from a special dish. In the present case the 
ship’s company were efficiently inoculated, which may have prevented secondary 
cases spreading beyond the primary focus of infection. In the larger outbreak the 
infection was general from the start, as the ship’s company, with the exception of the 
boys, was very poorly protected with antityphoid vaccine, secondary infections had 
less difficulty in establishing themselves. 

Fig. 4 shows these twenty cases of typhoid fever used to illustrate two other 
points: A note of the duration of fever in each patient had been kept. In fig. 4 
each column represents a case and its height is proportional to the duration of pyrexia. 
Diagram A, fig. 4, gives the cases arranged from one with no pyrexia up to a patient 
who had nine weeks of fever. A twenty-first boy was added to complete diagram A. 
This lad had no appreciable illness, but his serum agglutinated B. typhosus up to 
1: 5,000. He was probably the type of host who acquires immunity during an 
epidemic without any symptoms of illness. 

Diagram B (fig. 4) shows the cases, with duration of fever, in order of incidence 
and illustrates a phenomenon often seen in epidemics, i.e., the earlier cases as a 
whole tend to be more severe than the later ones. The diagram is divided into two 
groups, twelve supposed to have been primarily infected from the original polluted food, 
and eight considered to have been infected from these primary cases. The average 
duration of pyrexia in the primary group is 4:7 weeks, while the secondary group 
averaged only 2-8 weeks of fever. This phenomenon may depend on a more massive 
original dose in the primary cases (as may well have happened in the present 
example) or as sometimes occurs in other infections when some increase of immunity 
in the later cases of the epidemic is acquired by auto-vaccination during the earlier 
stages. It may be noted, however, if the above grouping is considered artificial, that 
it does not matter within limits where the division between early and late cases is 
made, the latter always show a smaller average duration of fever. In the larger 
epidemic the data were insufficient to elucidate this point or the phenomenon of 
apparent diminution of virulence may not have been present on that occasion. 

I will now refer to a series of typhoid fever cases in a battleship which show 
quite a different distribution in time and place from those discussed previously. 
Between April, 1911, and March, 1914, H.M.S. Formidable had reported twenty- 
eight cases of typhoid fever, which arose one or two at a time at irregular 
intervals. During the last two years of this period several meetings of medical 
officers were convened to investigate the continued prevalence of typhoid fever in 
the Formidable, which was getting more than her fair share of this infection. I was 
only ordered to attend the last meeting, where I first heard the details of the 
Formidable’s history during the previous three years. Many possible causes of 
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typhoid fever, all common to other ships of the Home Fleet, which had suffered no 
unusual typhoid fever incidence, had been considered and practically excluded during 
the previous two years. Among the suggested causes were polluted water, shell-fish, 
bacilli on the paint work, or in the cracks of the cement floors of the latrine, sand 
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from the contaminated foreshore of Sheerness, mud brought on board by the 
cable, flies, and even “motile bacilli” in the baker’s yeast. The total evidence was 
so clear that when asked for my opinion I could reply at once: “ There is a carrier 
of B. typhosus in the ship, who is one of the ratings who joined the ship before 
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April, 1911. Whether I shall be able to find him is another matter, but he is 
there all the same.’ Fourteen days later B. typhosus was isolated from the stools 
of one of the fifty ratings who had served in the ship since April, 1911. This man’s 
removal coincided with the cessation of typhoid fever in H.M.S. Formidable, just as 
his advent to the ship had coincided with the start of its prevalence. “ Carrier ”’ 
was not a household word before the war, and none of the senior officers who 
held the inquiry were bacteriologists. Hence they can easily be forgiven for 
overlooking the fact that the Formidable had kept an “ invisible case ” of typhoid 
infection permanently on board for three years. The full details of this chronic 
carrier’s history were reported at the time [9]. It suffices to say now that he had 
had typhoid fever in 1898, and had served in twelve ships and barracks between that 
time and joining H.M.S. Formidable. All these ships returned one or more cases of 
typhoid fever while this chronic carrier wasin them. He was aship’s cooper. Part 
of his duties was to open cases of food and to assist in their distribution to the ship’s 
company. Thus this carrier had ample opportunities of sometimes infecting articles 
of food. The infections were attributed to the carrier chiefly because they so often 
occurred in men who had not been ashore for months, or even, on one occasion, 
when no leave had been given to any of the ship’s company for over a month, and 
also because by no means could the infection be traced to other common sources, 
such as fish, impure water, or another case. 

Sir William Hamer [10], however, suggested, in one of his illuminating addresses 
on epidemiology, that I was wrong to attribute these cases to the ship’s cooper, because, 
for one thing, if the incidence of typhoid fever was the same as that ashore, the 
twenty cases which occurred in the ships in which this man had served previous to 
H.M.S. Formidable might have been expected in the ordinary course of events. 

From the available exact statistics for typhoid fever in the Navy asimple calculation 
shows that for the average population at risk from this carrier the expected number 
would have been eight or nine less than half the number reported. However, statistics 
used in this way are not satisfactory in this case. The population at risk was far 
from homogeneous, consisting as it did of different groups of men serving as separate 
communities in various parts of the world. An epidemic like that first discussed 
could produce fifty years’ supply of typhoid fever for an average sample of 1,000 
men in a couple of months, while other ships may easily go for five or more years 
without returning a case of typhoid fever. More striking arithmetical evidence 
connecting this carrier with the typhoid fever is that all the ships, without any 
exception, returned a case, or cases, of typhoid fever while harbouring this carrier. 
The health returns of the Navy between 1898 and 1910 show that in each year 
less than one quarter of all sea-going battleships and cruisers return a case of typhoid 
fever. Roughly, the problem can be put thus:—If a man joins a different ship 
each year for ten years in a navy where only one ship in four per year returns one 
or more typhoid fever infections, what is the probability of his always selecting by 
chance a ship that will report a case of typhoid fever during the year he is in her? 
The answer is obviously (4) ’°, ie., the odds are over a million to one against this 
carrier found in the Formidable having no etiological connexion with any of the 
cases of typhoid fever which occurred on board the ships he had served in between 
1898 and 1912. 

In the same paper just mentioned, Sir William Hamer humorously suggests I 
should have made my carrier responsible for some cases of enteric fever among the 
ofticers of H.M.S. Huryalus after a feast of oysters. This set me thinking, and the 
idea does not seem so preposterous as at first sight. Oysters are usually presumed to 
become polluted by town sewage, but infection from a ship is equally possible. Just for 
amusement, let us compare the chances of a battleship anchored off Portsmouth as 
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against those of the town itself in infecting a local oyster bed. The population of 
Portsmouth is about 250,000 men, women and children, that of a modern battleship 
about 1,000 adult men. The town would produce less than 200 times as much 
human excrement as the ship, and probably considerably less than 100 times as 
many typhoid bacilli as a ship definitely infected with Bacillus typhosus. The town 
bacilli would run the gauntlet of the sewage system, and doubtless less than half of 
them would be alive at the outfalls. The chances of the town rather than a 
battleship in the harbour infecting a given local oyster are therefore not likely to be 
more than fifty to one in favour of the town. Such odds are often not considered 
absolutely hopeless on a racecourse. Considered from this point of view the quaint 
conceit that the Formidable’s cooper should have infected the Hwryalus officers is not 
so far fetched as it might appear. In fact, one begins to wonder how far shipping is 
an important source of estuary pollution, seeing that under favourable conditions of 
wind, tide and position of ship, intestinal organisms might arrive on the feeding 
grounds of fish in better condition and larger numbers than similar organisms which 
have been exposed to the devitalizing effects of crude town sewage. . 

The supporters of the “carrier hypothesis’’ have been accused of exaggerating 
the importance of the carrier as a source of typhoid bacilli. It is only because “ cases 
without symptoms ’”’ so easily escape observation and creep through sanitary barriers 
that carriers have any special importance, and it is not until countries have advanced 
far enough to control their “ cases with symptoms,” that the practical sanitarian need 
concern himself with carriers. In former days typhoid fever was chiefly water-borne, 
and only when human excreta were kept out of the water supply was it worth dealing 
with other sources of Bacillus typhosus. After water had been rendered safe, attention 
was attracted to certain foods, especially uncooked vegetables which were likely to 
get in contact with polluted water or human manure. This source of infection 
was fairly easy to control. Later, uncooked shellfish were recognized as typhoid 
“carriers.” This was chiefly due to an event in 1902, when 195 of the guests who 
had eaten oysters at two Mayoral banquets given on the same day developed gastro- 
intestinal symptoms. Twenty of these victims were proved to have typhoid fever. 
Because of this disaster oysters were boycotted to a great extent and measures were 
taken to render oysters free from typhoid bacilli. The oyster thrives best in not too 
salt water, and flourishes near sewage outfalls. Therefore, oyster beds are generally 
found in estuaries where the salinity is lowered by the influx of sewage-polluted 
water. The oyster is designed to strain off bacteria contained in the water that 
continually passes through its gills. A better mechanism for collecting a dangerous 
dose of parasitic bacilli from a harmless concentration in water, and reconveying 
them to their hosts, could scarcely be devised. 

All Naval medical officers are well acquainted with the shellfish danger, as cases 
often occur at the Naval bases and are generally easily traced, because sailors do 
not often get shellfish and therefore remember the occasions when they do. A 
characteristic of shellfish infection is that more than one species of pathogenic 
organism may be concerned. This is to be expected, for in sewage-contaminated 
water containing a dangerous amount of typhoid bacilli, there are bound to be other 
noxious organisms as well; and the oyster of course will concentrate other organisms 
in addition to B. typhosus. For example, at the banquets mentioned above, only 
10 per cent. of the victims were cases of typhoid fever, and in the outbreak in 
H.M.S. Huryalus in 1914, thirty officers ate oysters on one day and twenty-eight 
suffered for it, but only four (14 per cent.) developed true typhoid fever. Oysters 
clear themselves in about a fortnight of dangerous organisms when laid in water 
known to be free from pollution, therefore they should always be “ relaid” in pure 
water before they are marketed. Fortunately, salt water and crude sewage are not 
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favourable environments for B. typhosus, will not survive long in them, otherwise 
molluscs would be a more dangerous source of enteric microbes than they are. 
The control of shellfish was hoped to account for most of the residual typhoid in 
England which remained after water and sewage had come under control. But 
the result has been disappointing, perhaps because of infection, previously referred 
to, which Sir William Hamer has shown to occur in fried-fish shops. 

It is a cynical fact that with great care and trouble we separate our egesta from 
our ingesta by instituting a safe water supply and a sound conservancy system, and 
having done so, we then mix them again in the river estuaries inhabited by fish 
and molluscs who strain off microbes from excrement. These animals are caught 
for food, and bring the microbes they have collected back to the towns from which 
they came, to circulate once more through the human gut, down the drain, into the 
estuary, and back via the fish market to the dining table. Another means by which 
B. typhosus is sometimes carried from host to host is on dust and insects, especially 
house flies, who live on human food and sometimes breed in human feces. These 
sources of infection are important in military campaigns where the proper disposal 
of excreta is difficult to control. 

The study of the relationship between the host species man and his specific 
parasite B. typhosus, introduces fundamental principles of wide application ; 
especially the importance of a true concept of biological relations between host and 
parasite, and the latter’s means of dissemination. In this connexion it is well to 
remind oneself that the meaning of words is continually changing. The words 
used in a scientific paper are unimportant in themselves provided they convey the 
meaning that the author intends. For example, according to some authorities it is 
more correct nowadays to call Bacillus typhosus, Bacterium typhosum, but both names 
refer to the same specific obligatory parasite of man, and the former name is more 
widely understood at present. All living organisms dependent on another specific 
living organism must of necessity find means of transport from one individual host to 
another of the same species, otherwise the dependent species will not survive. The 
obligatory parasite of man, B. typhosus, is carried from host to host in food and 
water; sometimes two vehicles are used in transmission, as when flies convey 
typhoid bacilli from feces to food, or when rivers carry infected sewage to the 
feeding grounds of fish. Such are the means employed by B. typhosus to disseminate 
its progeny throughout the world in search of suitable fresh environments to 
colonize. Man is the only natural environment (as far as is known) to which 
B. typhosus is adapted and in which it can multiply to any extent. The vehicles 
employed in its dissemination from host to host are literally more carriers of 
B. typhosus than those of its hosts who have no symptoms. Although custom has 
assigned to the latter the name “ carrier” yet it might have been easier to obtain 
a truer concept of the place of the “ germ carrier" in epidemiology had he originally 
been christened by some other name, such as “ tolerant host” or “ invisible case.” 
The problem to the parasite of finding a new host is fundamentally the same 
whether that host is termed a case or a carrier. If these simple biological principles 
are continually borne in mind it is easier to envisage the parts played by fried fish, 
a bacillus, or a ship’s cook, in the spread of intestinal infections. 

I must express my thanks to Lieut.-Colonel W. C. Smales, D.S.O., R.A.M.C., 
and Surgeon Commander Parker, D.S.C., R.N., for valuable information with which 
they have assisted me in preparing this paper. 
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General HARVEY said the question of contact or healthy carriers had always been of 
importance, but in his experience he had not found any such people even after very careful 
and prolonged search. For instance, in India, they had examined over 500 men contacts 
with enteric fever cases and had found two carriers on one occasion ; but these two men both 
gave a history of recent fever and were probably convalescent carriers. On the other hand, 
on following up actual cases of enteric, all were found to be passing the bacillus at some time 
or other, and about 10 per cent. were still carrying three months after the fever. 

The rise in agglutination titre among contacts was most interesting, but had not been 
noticed by us. At present an investigation of the Widal reactions of inoculated men who 
had been in contact with cases and presumably in danger of infection was proceeding in 
Shanghai, but the figures had not yet been received. 

The mechanism of the carrier condition was also very important; in his opinion a blood 
infection was necessary before the carrier condition became established even in the “ healthy ” 
carrier. 

As regards inoculation, we were quite agreed that our present vaccine was not a complete 
protection ; but, as Commander Dudley had pointed out, although enteric cases did occur in 
inoculated populations, the disease did not spread but was limited to certain individuals. 
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Apical Infection. 
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(Assistant Bacteriologist and Assistant Dental Surgeon to Guy’s Hospital.) 


As the investigation of apical infection demands the extraction of teeth, an 
operation invalidating to some extent the accuracy of bacteriological cultures 
because of the risk of contamination from the socket, this particular investigation 
is restricted to the bacteriology of granulomata. Of course, apical infection of 
all types can be investigated by the method of “open operation” and from a 
bacteriological point of view this method is least open to objection, in that any 
extraneous contamination can be avoided. The difficulty experienced, however, if 
this method were adopted would be the small amount of material, as only few 
patients can be persuaded to undergo the operation. For these reasons I have only 
investigated the bacteriology of apical granulomata, which come away with the 
extracted tooth. It is then possible to sterilize the outside of the granuloma and 
obtain satisfactory cultures from the interior. This, however, is not an easy 
matter, as I have reason to know. 

I have obtained certain results from my investigations which, I think, are of 
definite interest, though at the present moment one must not claim too much for 
or assume too much from them. They are merely preliminary, and my object in 
bringing forward this paper is to ask for co-operation, suggestions and criticisms. 

I usually associate apical infection with “ dead teeth,” but by this I do not wish to 
infer that such infection is not present with “live” teeth. The spreading of infection 
through the bone from pyorrheeic teeth, leading to involvement of such cavities as 
the antrum, even when the apices of such teeth are not in close relationship to it, 
is well known and must be borne in mind. 

It is rather difficult to divide apical infection under any well-defined headings ; 
some sort of classification, however arbitrary, is advisable. Apical osteitis therefore 
embraces the following conditions :— 


(1) The rarefied area—diffuse osteitis. 

(2) The chronic abscess—with or without a sinus. 

(3) The granuloma—with or without epithelial cell elements. 
(4) The dental cyst. 


MuH—ObD. 1 
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In (2) and (3) there is definite limitation of the osteitis. 

I shall not touch on dental cysts in this paper, but I will say a word about the 
rarefied area and the chronic abscess before dealing more fully with the granuloma. 
A “rarefied area” is an area of osteitis which, radiographically, shows no definite 
line of demarcation from the surrounding bone. A “chronic abscess’? shows 
radiographically as an area of osteitis with rather more demarcation from the 
surrounding bone. Its presence is clinically much more easy to diagnose than the 
other areas, especially if a sinus is present. 

A granuloma may consist almost entirely of granulation tissue, with more or less 
fibrous connective tissue, and may or may not contain epithelial cell elements. If no 
epithelial cells are present in the granuloma then no stimulus whatever can convert 
the granuloma into a dental cyst. What percentage of granulomata are innocent of 
any contained epithelial cells I cannot say, but I have seen quite a number of 
sections in which such cells were absent. Most sections of granulomata will show 
the presence of micro-organisms, and it is noticeable that phagocytosis of such 
organisms by the polymorphonuclear leucocytes: in the granulomata is generally 
absent. The commonest cells in the granuloma are plasma cells and lymphocytes, 
not polymorphonuclears. 

If the radiologist could tell us from his skiagrams exactly what type of apical 
infection was present and not merely report “osteitis,” we should be a long way 
forward, because, as I shall show later, the pathological significance attached to 
these different areas of osteitis differs. A well-known radiologist said definitely that 
it was not possible to diagnose apical infection except by lumping all the areas 
together under the heading of osteitis. He based his opinion on the fact that in so 
many cases, when he had diagnosed the apical osteitis as a definite entity such as a 
granuloma, subsequent extraction of the tooth had proved his provisional diagnosis 
wrong. The number of teeth showing apical osteitis that I have myself extracted 
during the course of this investigation in the hope of finding granulomata attached, is 
legion, and I should like to know if Members’ experience is the same as my own. 
Of course, I fully appreciate the fact that the granuloma, if present, may become 
detached during the extraction, but I feel certain that the percentage of cases in 
which this happens is fairly small. 

This, then, is one of the difficulties we are up against in dealing with apical 
infection, because we are necessarily dependent on the radiologist for the detection 
of the condition. The next point is that I believe the actual underlying pathology 
of all the apical conditions to be the same. By this I mean that the virulence and 
intensity of the infection and the natural defences of the patient determine whether 
a rarefied area, a chronic abscess or a granuloma shall be the end-result. Further, 
a chronic abscess can become a granuloma and vice versa, according to the variable- 
ness in the intensity of the infection and whether or not drainage is established. 
For this reason I think the rarefied area and chronic abscess much more detrimental 
than the granuloma, denoting higher virulence of the infecting micro-organisms and 
less resistance of the tissues. On the other hand, the granuloma denotes definite 
tissue resistance to infection whose danger is lowered in a large number of cases by 
drainage down the root-canals. 

In the chronic abscess an attempt is made to wall off the infection, as shown by 
the presence of the abscess sac, but unless drainage is effected the chronic abscess 
does not become a granuloma. If drainage is established then in most cases a 
granuloma is the end-result. Thus, in order of danger to the patient, I would put 
the rarefied area first and the granuloma last on my list, and this is one of the reasons 
why I should like to persuade the radiologists to diagnose the type of apical infection 
in the skiagram. 
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Now we turn to the bacteriology of these apical areas, to see if the findings will 
give any clue as to their danger. As already stated, bacteriological investigation of 
these areas is complicated by the risk of extraneous contamination during the 
extraction of the teeth, but if due care is given to previous sterilization, fairly 
accurate bacteriological findings can be obtained—especially in the case of upper 
single-rooted teeth. 

The technique I have finally employed, after a fair amount of experimentation, 
is as follows :— 

Extracted teeth or roots with granulomata firmly attached were sent to me, 
or extracted by me, and brought to the laboratory in sterile Petri dishes, with 
the crowns, or proximal ends of roots (if only a root was sent) embedded in 
plasticene. Occasionally teeth were sent in sterile test-tubes, but this procedure 
was only recommended by expediency, not choice. Cultures were ‘at once put up 
aerobically and anaerobically from the outside of the granuloma, before the tooth 
was disturbed from its bed of plasticene. The tooth was then removed with a 
pair of sterile dressing forceps and placed in a vice to hold it firmly, and 
250 e.c. of sterile normal saline were then blown from a wash-bottle over both the 
tooth and granuloma—precautions being taken to intercept any air from the mouth. 
This served to wash off any blood and other débris on the outside of the granuloma. 
The whole was then gently wiped over with sterile gauze, and some ether poured 
over and flamed. This procedure was carried out twice before further cultures 
were made. 

The effect of the flaming was to make the granuloma shrivel a little, and if it was 
fairly smallin the first place, this shrivelling constituted a difficulty in the subsequent 
preparing of sections. Aerobic and anaerobic cultures were now put up from the 
outside of the granuloma, and if the technique employed had been successful then 
these cultures remained sterile. 

The next step was to cut partly across the granuloma at right angles to the long 
axis of the root with a pair of sterile fine-pointed scissors, and: take cultures from the 
interior of the granuloma on a small platinum loop. Cultures were put up aerobically 
on blood-agar plates and anaerobically into meat broth and glucose broth. The aerobic 
cultures were incubated for twenty-four to forty-eight hours and then pure cultures 
were made and examined. The meat and glucose broths were incubated for a week 
and were then plated out on to blood-agar and glucose-agar plates respectively and 
further incubated anaerobically for four to seven days. Pure cultures were then 
made and examined. 

Sections were made from practically all the granulomata examined, but they are 
naturally rather poor, as the sterilization process somewhat shrivelled them and the 
interior was also slightly damaged in the charging of the platinum loop. Still, some 
record is available as to the histological structure. Some of the largest granulomata 
made fairly good sections, and I will show them later. 

The bacteriological findings were of great interest, and tend to show that the 
aerobic and anaerobic results are as a rule identical. No specific micro-organisms 
have been found to be associated with any particular type of granuloma histologically. 
One could not expect any specific bacteriological findings when one considers that 
the underlying cause of all the granulomata examined was caries. The micro- 
organisms found in the initial lesion of caries would naturally be concerned in the 
formation of the granuloma, and this I have found to be the case. 

I have not been able to discover any symbiotic relationship between aerobes and 
anaerobes, and in only four cases out of twenty-five have I dicovered any strict 
anaerobes. Cultures from the outside of the granulomata in a large number of 
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cases revealed only the same organisms as were cultured from the interior, though 
in some, extraneous mouth organisms, picked up from the socket during the extraction, 
were present. 

Of the twenty-five examinations made to date, thirteen were on roots (seven 
obviously septic by sense of smell) ; nine were on dead teeth in which no root fillings 
had been inserted (seven of these teeth had large amalgam fillings and two had no 
fillings at all); three were on dead teeth in which root-canal fillings were present, 
and all had large amalgam restorations. In only one case (a dowel crown) did the 
root-canal fillings reach anywhere in the neighbourhood of the apex. 

The number of teeth removed in the hope that osteitis present at the apex would 
reveal itself as an attached granuloma on extraction was enormous, but in only a small 
proportion was this the case. In fact, I have been astounded at the few root- 
filled teeth which, by skiagram, show apical osteitis and yet which on extraction 
have adherent granulomata attached. Far the largest number of granulomata are 
found on septic roots in which drainage down the canal is possible, and I am coming 
to the conclusion that the actual formation of the granuloma is largely, at least, 
dependent on this question of drainage. 

The following is a list of the important bacteriological items of interest which up 
till now this investigation has revealed :— 

(1) In no single case did proteolytic organisms, such as those of the mesentericus, 
proteus or subtilis groups, get through the apex into the substance of the granuloma, 
though they were demonstrated in cultures from the root-canals in all the septic 
roots examined. 

(2) Streptococci were present in 100 per cent. of the cases and were of all types. 
I only troubled to divide them into hemolytic, non-hemolytic and viridans, because 
I cannot see that any further classification is of much practical significance. 
Holman’s classification gives a name to a _ streptococcus, but does nothing 
else. 

(3) In two cases Bacillus fusiformis was isolated in the anaerobic cultures, in 
possible symbiosis with a non-hemolytic streptococcus in one case and a non- 
hemolytic streptococcus and a diphtheroid bacillus (B. xerosis) in the other. 

(5) In four cases the Leptothrix buccalis was found in anaerobic culture, but 
never by itself alone. 

(5) In two eases aerobic cultures were sterile, but anaerobic cultures revealed the 
infecting micro-organisms—in one case a streptococcus and B. fusiformis and-in the 
other a streptococcus and Leptothrix buccalis. 

(6) In eight cases staphylococci (either aureus or citreus) were isolated, in addition 
to streptococci, and no other organisms were present. 

I have tried to group the cases from both the histological and bacteriological 
standpoint, but have not had a sufficient number yet to give conclusive evidence. 
What I have noticed is that when streptococci and staphylococci were found together, 
there did not appear to be much fibrous tissue in the granuloma. When the 
Leptothrix buccalis was isolated in culture the granuloma was extremely fibrous and 
I wonder if the presence of this organism indicates an attempt at calcification in 
order to overcome the infection. 

It is agreed that blood-vessels and possibly lymphatics pass through the wall of 
the granuloma into the surrounding bone, so that any infection present in the interior 
of the growth may get directly into the blood-stream, but the virulence of the 
infection in these cases is not so great as in the case of the rarefied area. 

I have not yet decided on the best method of attempting to determine the com- 
parative virulence of these organisms isolated and shall be glad of opinions. The 
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difficulty is that pathogenicity does not necessarily mean that the organism will 
prove lethal when injected into an experimental animal. 

Obviously one cannot base much on these findings at present, but I am bold 
enough to make the following suggestions, which I think may prove true by further 
work :— 

(1) That rarefied areas are probably the commonest and the most dangerous type 
of “ apical osteitis,’ because that there is no local tissue resistance to the spread of 
the infection directly into the blood-stream. 

(2) That granulomata are most commonly found on dead teeth when there is 
drainage and that their presence is evidence of tissue resistance. In all cases so far 
they have been infected areas, but I think the infection is not so detrimental to the 
host as it is in other types of apical infection, though the bacteriology is in all cases 
similar. The presence of the leptothrix is part evidence that the granuloma is 
running the chance of becoming calcified and so prevent infection spreading into the 
surrounding tissues. I should like to know if any Member has cut sections of a 
granuloma in which calcified material was present. 

(3) That of root-filled dead teeth the most likely to show apical osteitis are 
those having root fillings right to the apex, or nearly so, and that those most 
likely to show no osteitis are those with no root fillings at all or with only partially 
filled canals. 

(4) That if in skiagrams osteitis is evident at the apices of dead teeth having no 
root-canal fillings or only partially filled canals, in a certain proportion of such cases 
extraction will prove that there is a granuloma adherent. 

In conclusion I must point out that the work is at present very incomplete and 
that I make no claims of any kind; I only make suggestions. I have, through- 
out, employed simple bacteriological technique and simple, well-known brands of 
media. 

[This work is being carried out by means of a part-time grant from the Medical 
Research Council. 


Discussion.—Mr. A. LIVINGSTON said that the granuloma, the chronic abscess and the 
cyst could be made out fairly easily, but the fourth and almost unclassifiable group was a 
very difficult matter. Had Mr. Bulleid obtained cultures of the pulps as a check on his apical 
findings? There was the possibility of the adoption of an easier technique than that 
employed by Mr. Bulleid, which appeared to be destructive in some of the sections, probably 
of the more delicate organisms, the bacilli especially. It was not clear if he had found 
any bacilli. On the other hand, many workers had shown that they were present in 
moderately large numbers. It would probably be easier to concentrate upon centrals, and 
with a local anesthetic to take the teeth through 90 degrees, the actual extraction being a 
matter of an extremely steady hand, care being taken that the apex did not touch the socket. 
He was interested to know that Mr. Bulleid had found leptothrix, but there seemed to be some 
confusion as to what was meant by rarefied areas: one slide had certainly shown a chronic 
abscess. 


Mr. F. N. DOUBLEDAY pointed out that the position taken up by Dr. Weston Price in his 
book coincided with that held by Mr. Bulleid. The study of apical infections concerned 
them all in their practice, and he was inclined to regard the mass staphylococcal infection 
seen among hospital out-patients as distinct from the clean mouths of patients in private 
practice, where he thought the localized areas were both streptococcal and staphylococcal in 
character. It was important that they should learn to distinguish between them, and to 
study carefully the body defence, the leucocytic re-action, and the power of the tissues to 
re-act. In reference to the degree of virulence of apical infections also, it was necessary to 
consider the character and the re-action of the body fluids as a whole. He would ask 
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Mr. Bulleid two questions : (1) Whether he had done immunity re-actions to any of the 
organisms? and (2) whether he had carried out any differential blood-counts ? In recent 
discussions at the Medical Society of London and at the Royal Society of Medicine, 
physicians had laid very considerable stress on the differential blood-count as evidence of 
apical infections. It seemed to him that patients generally had other septic foci, and he 
could not see that the leucocyte re-action necessarily indicated dental infections. 


Dr. H. WARREN CROWE said it had been shown that the importance of apical infection in 
medicine could hardly be exaggerated. One omission in Mr. Bulleid’s classification was the 
condition generally termed condensing osteitis, which occurred round infected teeth, and 
which Dr. Weston Price had described as the most dangerous condition of all; so far 
back as 1913 Sir Thomas Horder, in an address to this Section, described the condition of the 
bone round the apex of a tooth as often resembling that in an arthritic joint. Dr. Weston 
Price was right in holding that the granulomata was the least dangerous condition, which was 
the conclusion reached by Mr. Bulleid ; that the rarefied areas were the next more dangerous ; 
and that the condensing osteitis was the most dangerous of all. The speaker quoted the case 
of a woman who, after treatment of condensing osteitis, recovered hersight. He criticized the 
differentiation of the bacterial flora. The only important organisms at the root of a tooth 
were the streptococci. It was known that apical infections could be associated with an 
enormous diversity of lesions. It would be an enormous advance if they could be labelled— 
(A) as the cause of appendicitis for example ; (B) as the cause of arthritis ; (C) as the cause of 
some other condition; and so on. 


[Dr. Warren Crowe showed a number of slides indicating the method of differentiating the 
streptococci. | 


Mr. JOFFE inquired the significance to a patient of the breaking down of a granuloma. 


Mr. J. G. TURNER said that his own slides did not show phagocytes; they were taken 
recently from a series of thirteen consecutive granulomata, in which he was sure there 
had been no recent infection—i.e., there was no history of pain. They had been examined, 
both by culture and by section, and in eleven out of the thirteen the sections showed no 
phagocytes. It was difficult to find any of the infecting agents by section or by growth 
in some of the granulomata. As to the possible injury to the host, so long as there was a 
blood-supply keeping up the granulomata there must be absorption from them. To say that 
there was a defensive mechanism was not enough, and obviously the conclusion was that the 
infection would get the better of the patient’s resistance. He was of opinion that one could 
not judge from X-ray appearances. 


Mr. FRANK COLEMAN asked whether the structure of that type of granuloma was similar 
to that at the end of a root, and whether the histology of the two conditions was identical. 


Mr. BULLEID (in reply) said he had made cultures from the pulps in every case and had 
discovered diphtheroids in a number of instances. If a simpler technique were employed 
and the flaming dispensed with, there was always a possibility that a culture might not be 
sterile, and all the work would be invalidated. The anaerobic means used was the latest 
known to him, viz., MacIntosh and Field’s jar, through which electric current was passed. 
Another suggestion had been that the central teeth only should be removed. The 
difficulty was that sufficient material could not be obtained as it was, and more material 
was necessary. He agreed that the plasma cell was always found in acute infection and in 
chronic infection. He agreed with Mr. Doubleday that radiographic evidence was not definite 
evidence of infection or otherwise. Of all immunity re-actions, he agreed that agglutination 
was by far the best and most conclusive. He considered that the value of a differential 
blood-count was purely one of knowing how many teeth to extract. A leucocytosis implied 
that the risk of a negative re-action was small, whereas a leucopenia was a warning that the 
extractions should be few in number. He could not see that much was to be gained 
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by classification of streptococci; serological examination with clinical findings was surely 
sufficient without naming the streptococcus ; they were important organisms, but staphy- 
locoeei were also important. In reply to another query, he considered that if drainage were 
stopped it would often be found that the granuloma might break down. The breaking down 
depended on: (1) increased virulence of the organism, or (2) decreased resistance of the 


patient. 
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28 Bulleid: Apical Infection 





Fic. 1.—Centre of granuloma—breaking down. * 70. 


Aerobic cultures: Streptococcus longus (non-hemolytic); Bacillus xerosis. 
Anaerobic cultures: Streptococcus longus + Bacillus fusiformis. 





Fic. 14.—Wall of granuloma. x 300. (Note lymphocytes and plasma cells.) 


Aerobic cultures: S. longus (non-hemolytic); B. xerosis. 
Anaerobic cultures: S. longus + B. fusiformis. 














FIG. 
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2.—Wall of granuloma. x 300. (Note bands of loose fibrous tissue.) 


Aerobic cultures: sterile. : ; 
Anaerobic cultures: S. longus (non-hemolytic) and B. fusiformis. 





Fic. 2a.—Centre of granuloma. x 70. 


Aerobic cultures: sterile. 
Anaerobic cultures: S. longus (non-hemolytic) and B. fusiformis. 
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30 Bulleid: Apical Infection 











Fic. 3.—Centre of granuloma—breaking down. x 70. 


Aerobic cultures: S. longus (non-hemolytic) and Staphylococcus aureus. 
Anaerobic cultures: S. longus (non-hemolytic) and S. aureus. 





Fic. 3a.—Wall of granuloma x 300. 


Aerobic cultures: S. longus (non-hemolytic) and S. aureus. 
Anaerobic cultures: S. longus (non-hemolytic) and S. aureus. 
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Fic. 4,—Section of granuloma, showing band of epithelial tissue. X 70. 


Aerobic cultures: S. longus (non-hemolytic), S. awreus and B. xerosis. 
Anaerobic cultures: S. longus (non-hemolytic), S. aureus and B. xerosis. 





Fic. 44.—Wall of granuloma. Note fibrous tissue (in centre of granuloma no fibrous tissue). x 300. 
Large number of plasma cells and lymphocytes. 


Aerobic cultures: S. longus (non-hemolytic); S. awreus and B zerosis. 
Anaerobic cultures: S. longus (non-hemolytic); S. aureus and B. xerosis 


Mu—Op. 2 # 
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32 Bulleid: Apical Infection 





Fic. 5.—Centre of granuloma, note absence of fibrous tissue. x 800. Many plasma cells 
and lymphocytes. 
Aerobic cultures: S. longus var. viridans, and S. aureus. 
Anaerobic cultures: S. longus var. viridans, and S. aureus. 





Fic. 54.—Wall of granuloma. «x 300. (Note blood-vessels.) 


Aerobic cultures: S. longus var. viridans, and S. aureus. 
Anaerobic culture: S. longus var. viridans, and S. aureus. 
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Fic. 6.—Granuloma, showing attachment to tooth. x 70. 


Aerobic cultures : sterile. 
Anaerobic cultures: S. longus var. viridans. 





Fia. 64.—Wall of granuloma. x 300, 


Aerobic cultures: sterile. 
Anaerobic cultures: S. longus var. viridans. 
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34. Bulleid: Apical Infection 





Fic. 7-—Granuloma, with much fibrosis. x 7(. 


Aerobic cultures: S. longus var. viridans, S. longus (ron-hemolytic) and B. xerosis. 
Anaerobic cultures: S. longus var viridans: S. longus (non-hemolytic) and B. rerosis and leptothrix. 





Fic. 74,—Wall of granuloma. x 3820. 


Aerobic cultures: S. longus var. viridans, S. longus (non-hemolytic) and B. xerosis. 
Anaerobic cultures: S. longus var. viridans, S. longus (non-hemolytic) and B. xerosis and leptothrix. 











Section of Opbtbalmology. 
President—Mr. Ernest CLARKE, C.V.O., F.R.C.S. 


[January 13, 1928. } 


Double Optic Neuritis (Choked Discs), with Changes in the 
Macule, in a Case of Cerebral Tumour. 


By MarGareEtT Dopson, M.D. 


W. E. G., FEMALE, aged 42. 

History.—The left breast was removed at St. George’s Hospital in August, 1927, 
for malignant disease. Shortly after the operation patient began to suffer from 
definite and persistent headache at the back of the head and neck. Her eyesight 
was at this time normal, but on November 10, 1927, she suddenly became totally 
blind for two or three moments, and although her sight returned, vision has rapidly 
deteriorated up to the present time. Headache is now mainly frontal, with 
exacerbations and attacks of sickness several times a week. 

On Examination (December 27, 1927).—No paralysis of extra-ocular muscles, no 
ptosis, no nystagmus. Pupils are semi-dilated, and do not react to accommodation 
and only with difficulty to a very strong light. 

Appearance of Fundi (R. and L.).—Great cedema, swelling and enlargement of 
the optic disc, more especially above and below, where the arcuate fibres emerge 
(7 to 8 dioptres). Surrounding the strangulated nerve-head is a complete and striated 
hemorrhagic halo; the veins are immensely distended, tortuous and dark, having 
lost their central white streak. The arteries are small and contracted. The entire 
retinal is involved in hemorrhages, mainly striated; here and there small rosette- 
shaped conglomerations of tiny venules are seen. The whole papillo-macular area, 
and that immediately adjacent to the nerve-head, is oedematous. Tiny white 
glistening dots are noticed within the hemorrhages. The fovea is the seat of white 
exudation, which track inwards, the temporal macular area is thrown into radial 
folds, between which striate hamorrhages are seen, the nasal macular area shows 
ridging of the superficial retina. 

January 9, 1928.—Appearance of Fundi (R. and L.) : The intense vascularity has 
subsided. The veins are smaller and a central white streak has appeared. Vessels 
converging to a centre, locate the centre of the disc, which is grey-pink in colour ; 
indistinct radiations are seen at the boundary of the elevated portion. Distended 
capillaries surround the fovea, which is covered with white spots of exudation. 

Lately she has developed some spastic symptoms. If it be a malignant tumour, 
it will be of no use to trephine; but I would like to know whether it would be 
considered right to trephine, for the purpose of relieving headache, and to restore 
some of her vision? She only has perception of light, and is willing to undergo any 
operation, if it will relieve her headache. But is it worth while? 


Mr. T. HARRISON BUTLER said that some years ago he collected the reports of about 
twenty cases of cerebral tumour in which there had been operations by general surgeons for 
conditions similar to those in this case, and the results were so tragic that ever since then he 
had recommended his patients, unless they could secure the services of a skilled brain 
surgeon, to be content with losing their sight rather than be the victims of the subsequent 
tragedy. 

A large proportion of the patients died, and in many instances the proper performance of 
the operation meant leaving a hernia of the brain. 


MH—OPH, 1 
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Dr. Stanley Barnes had told him that a large number of patients with this condition 
passed into a state in which they merely vegetated, and showed practically no intelligence. 
Dr. Barnes did not recommend operation merely to relieve sight defects. In the case of the 
present patient, as the breast tumour which was removed was malignant, she was probably 
riddled with malignant nodules, and it was therefore unjustifiable to do anything except to 
relieve the intense pain. 


Postscript——The patient died on February 9, 1928. No operation was 
performed.—M.D. 


Tumour in Anterior Chamber with Recurrent Hyphema. 
By G. W. Kenpatu, M.D. 


H. W. B., MALE, aged 65, first seen August 4, 1927. He has had attacks of bleeding 
in the right eye at intervals varying from two or three weeks to over twelve 
months, ever since he was a young man. There has been a pink spot at the outer 
side of the iris for about forty years. Could see with this eye between attacks of 
bleeding, but vision has been much worse lately. Present attack came on a week 
before (July 28, 1927). Right eye : Conjunctiva much infected. A considerable quantity 
of blood in the anterior chamber. Pupil slightly irregular. A vascular looking 
swelling apparently lying on the iris at the temporal side, extending nearly to the 
margin of the pupil. Posterior synechia at the side adjacent to the tumour. Tension 
normal. R.V.: Perception of light; projection bad. 

_ + 3 6 
hs oo oe 
105 


Treatment.—Lotion containing adrenalin. Congestion passed off. By Nov. 23, 
1927, the hyphema had completely disappeared. The tumour looked exactly the 
same as when first seen. The optic disc was seen to be cupped and atrophic. With 
the slit lamp the tumour appears solid. 

Mr. M. S. MAyov said he thought this belonged to the type of angioma which occurred 
in the uveal tract. A few had been recorded in the choroid, and one of them had been 
microscopically examined by Paton and Collins. He thought their occurrence in the iris 
very rare. 


i V.: Visual field, full; media clear; fundus normal. 


Case for Diagnosis. 
By G. G. Penman, F.R.C.S. 


J.G., A GIRL, aged 8. No history of injury at birth or otherwise. Left eye 
said to “cross” at times. On examination at school she was told that the left eye 
was blind, and was sent up to hospital. 

Examination.—Right eye normal in all respects. Left eye, pupil hardly reacts 
at all to light. V = H.M. in outer part of the field. Fundus: A large circumscribed 
and extremely transparent detachment is present in the lower and outer part. The 
whole of the fundus is covered with white areas, mottled with pigment, due to old 
hemorrhages and exudate. At the macula there is a raised area of exudate, with a 
small hemorrhage in the middle. The vessels are not diseased. 

Suggested Diagnosis.—(a) Coats’ disease. (b) Birth injury. 


Discussion.—Mr. A. C. HUDSON said he thought the condition was similar to that in 
some of Coats’ cases, and that it might be included in the same category. He had had 
the opportunity of examining ophthalmoscopically some of the cases described by Coats, 
and was under the impression that evidence of retinal vascular disease was not invariably 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 817 








Section of Ophthalmology 37 


present, and that therefore its absence in the present case would not necessarily exclude it 
from this group. 

Mr. HuMPHREY NEAME said he believed that Coats especially emphasized the fact 
that a large proportion of the cases bearing his name were without any sign of vascular 
disease. 5 

Mr. M. 8. MAyou said that Coats described two classes of cases: one, a juvenile form, 
of which the present case was an instance; the other a senile form, which showed marked 
change in the retinal vessels. In the juvenile cases, two of which he (Mr. Mayou) had 
examined microscopically, the disease was not in the retinal vessels at all but in the vessels 
of the choroid. 


Abnormal Arrangement of Vessels on Optic Disc. 
By G. G. Penman, F.R.C.S. 


G.C., A BOY, aged 7. Sent to be treated for refraction (a case of epilepsy). 

Examination.—2D. of hypermetropia in each eye. Vision = %, right and left. 
Right fundus normal except for tiny wisp of connective tissue on the disc. Left 
fundus: The artery on emerging makes an arch right forward from the disc, bifurcating 
just before the summit of the arch. Along the summit of the arch is a bright white 
streak, probably partly due to reflex from the sheath of the vessel and partly to the 
pushed forward hyaloid membrane. 


(For a more remarkable case of this condition see Yudkin, Archives of Ophthal- 
mology, September, 1927.) 


The Factors Controlling the Intra-ocular Pressure. 
By W. Stewart DUKE-ELDER, M.D., F.R.C.S. 


UNTIL recently all experimental work on the intra-ocular pressure has been 
confined to the correlation of its variations with alterations in the blood-pressure. 
Since the pioneer work of Parsons in 1903, and Henderson and Starling in 1904 and 
1906, which was largely inspired by the researches of Leber, in Germany, a great 
deal of attention has been given to this question, and it has been demonstrated 
conclusively by extensive observations that these two—the intra-ocular pressure and 
the blood-pressure—vary intimately in parallel under experimental conditions. So 
much so that Mr. Treacher Collins and Mr. Mayou, in the second edition of their 
Pathology,” in 1925, state that proof of a controlling mechanism other than vaso- 
motor is wanting. In all this experimental work, however, any factors other than 
the hydrostatic blood-pressure were maintained constant; but since under clinical 
conditions it is equally certain that this constant relationship is not maintained, but 
appears to be accidental and occasional rather than constant and invariable—a more 
comprehensive survey must be taken of the matter involving an inquiry into other 
considerations. It has been my endeavour to examine the nature and scope of these 
considerations. 

At the outset there is one fundamental question which must be answered: Is the 
aqueous humour a secretion and is the ciliary epithelium a secreting gland? For, if 
so, there remains the definite possibility that secretory energy plays a part in the 
governance of the intra-ocular pressure, just as it does, for example, in the system 
of salivary glands; an increased secretion would give a rise in the intra-ocular 
pressure, a diminished secretion would give a fall. There ave two divergent views 
as to the nature of the origin of the aqueous humour, but curiously it seems to be 
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generally accepted that the mechanism of the formation of this fluid has no 
determining influence on the pressure variations of the eye. However that may be, 
I would strongly subscribe to the opinion that the intra-ocular fluids are not a 
secretion, but a dialysate of the capillary blood. A dialysate is formed whenever we 
have two fluids, one with large-sized colloidal molecules, the other without, separated 
by a semi-permeable membrane impermeable to colloids; the blood forms such a 
colloid-rich fluid, the aqueous a colloid-free fluid, and the capillary walls a semi- 
permeable membrane. I take it that the aqueous is formed from the blood by a 
simple mechanical process of dialysation through the capillary walls, just as are the 
tissue-fluids in the other parts of the body, the only difference between them being 
that in the eye the fluid is practically colloid-free, while in most other parts of the 
body it contains a substantial and varying proportion of protein molecules. This, 
of course, depends on the degree of permeability of the capillary walls, a factor 
which varies in all the organs of the body and from time to time in each; and the 
biological reason for their extreme impermeability in normal circumstances in the 
eye seems to be that the fluids there may be kept free from large-sized particles so 
that they form an optically homogeneous medium. But in abnormal circumstances 
when the capillaries are dilated from any cause and thus rendered more permeable, 
as by paracentesis or by exciting any vaso-dilatory reflex, the proteins get through 
and the aqueous—-the plasmoid aqueous, as I have termed it—now becomes identical 
with the tissue-fluids elsewhere. 

The argument which has led me to adopt this view would take too long to 
give in detail. In essence it is as follows: A dialysate in equilibrium with its 
parent fluid must have a definite chemical composition, owing to the thermo- 
dynamical stresses set up by the unequal distribution of the constituents: thus 
the proteins which are retained in the blood are negatively charged ions, and 
their excess here necessitates a peculiar distribution of the ions in the aqueous, 
where, in order to compensate, there must be an excess of diffusible negative 
ions. Thus while a substance like sugar, which is not ionized, is found in equal 
concentrations in the aqueous and the blood, in the case of salt, which is ionized 
into sodium and chlorine ions, we find less sodium and more chlorine in the aqueous, 
and that by the very definite and precise amount required by a dialysate. And so 
on with all the constituents ; we analysed the aqueous and the blood concurrently, 
in some cases both the arterial and venous blood, taking elaborate precautions 
against sources of error, and we found that all the constituents of the latter 
were found in the former just in those proportions which we would expect if the 
intra-ocular fluids were formed by dialysation. And moreover, by inducing the 
formation of an abnormal aqueous, both by altering the permeability of the capillary 
walls and by altering the composition of the blood, we found that the same complex 
and definite relationship held good. Again, the peculiar distribution of ions 
necessitates a certain difference in osmotic pressure between the aqueous and the 
blood ; we measured the two directly, and we found that this relationship held good 
also. Further, to equilibrate this osmotic pressure, it is necessary that the 
hydrostatic pressure in the capillaries should be from 25 to 30 mm. Hg above that 
in the chambers of the eye. It seems impossible to measure the capillary pressure 
in the eye, since any intra-ocular manipulatior at once alters it profoundly, but we 
succeeded in measuring directly the pressure inside the entering arteries, and we 
found it to be of such an order as to leave ample scope for the required pressure in 
the capillaries. Again, the unequal distribution of charged ions necessitates a 
certain difference in electrical potential between the aqueous and the blood; and by 
inserting electrodes in each of these and connecting them with a galvanometer, the 
expected deflection has been found. Lastly, the hydrogen-ion concentration in 
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the blood should be greater than that in the aqueous, and measurements, both 
electrolytic and colorimetric, show that this is the case. 

The aqueous thus appears to be in complete equilibrium—chemical, osmotic, 
hydrostatic and electrostatic—with the capillary blood ; and if it shows all the very 
complex properties of a dialysate, it seems illogical to deny that it is so, in the 
absence of very definite reasons to the contrary. A secretion is the elaboration of a 
substance by specialized secretory cells, in such a way that in its formation, work 
of some sort or other is done by these cells. The work may be chemical, as in the 
formation of new substances; it may be hydrostatic, as occurs when the salivary 
gland secretes against a pressure in the duct higher than that in the carotid; it may 
be osmotic, as occurs in the kidney ; or it may be electrical, as is seen in the case of 
electric fishes. There is no evidence of any work of any sort being done in the eye, 
and no adequate evidence of secretory activity. 

It must be remembered that although I am speaking of an equilibrium, I mean 
a dynamic, not a static equilibrium. ll vital equilibria are of this nature. 
In the first place there is a continuous metabolic interchange through the 
capillary walls, on either side of which the balancing hydrostatic and osmotic pressures 
are continually fluctuating, conditioning a flow of fluid now in one direction, now in 
another. Secondly, there is a thermal circulation. By measuring the temperature of 
the cor nea and the iris by thermopile needles, we found a difference of temperature 
of 3° to 5 C. between them, which induced a continuous flow of convection currents 
in the anterior chamber. More important, there is a through-and-through pressure 
circulation. ‘We measured the pressure in the intra-scleral veins in the dog by 
inserting into them a capillary pipette, and we found that, while in normal 
circumstances the venous pressure was higher than the intra-ocular, when the 
intra-ocular pressure was raised, it rose more rapidly than the venous pressure and 
readily exceeded it. The canal of Schlemm is in direct continuity with these venous 
exits, and it seems to follow that when the chamber pressure rises suddenly, it 
exceeds the pressure here, and this excess will condition an outflow of aqueous. 
Such rises of pressure will be continually provided by the movements of the ocular 
muscles, for these have a larger effect than may be imagined. By stimulating the 
orbicularis to contract, it has been found with a manometer inserted into the eye 
that pressures of the order of 40 to 60 mm. Hg are easily attained. This action is 
doubtless assisted by the suction of the scleral spur described by Professor Thomson, 
and the result will be an almost continuous, although very minute, circulation of 
fluid. This appears to act as a safety-valve mechanism to maintain the intra-ocular 
pressure at its normal level, for in an elastic sphere like the eye, the expulsion of 
one drop of fluid entails a large fall of internal pressure. 

If this is the case, the intra-ocular pressure is maintained normally at the 
equilibrium level between the pressure in the capillaries on the one hand and the 
difference between the osmotic pressure of the capillary plasma and the aqueous 
humour on the other. The enucleated eye has a tension of about 10 mm. Hg, 
which it retains for some time, and only loses gradually, in about forty-eight hours 
after the post-mortem disintegration of the tissues. Similarly, when the blood- 
pressure falls, or on exsanguination or death, the intra-ocular pressure falls to 
the same level and remains there. Since this residual tension remains after 
exsanguination it cannot be due to the blood-pressure, and since it remains in the 
excised eye it cannot be due to any secretory activity; it seems to be due to the 
retention of fluid by the lining cells of the eye. If the integrity of these cells is 
interfered with, either functionally, as in debilitated states, or anatomically, as in 
trauma, or by operation, then hypotony results; if their relative impermeability is 
increased, a factor which applies especially to the region of the angle of the anterior 
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chamber, from which drainage preferentially takes place, then hypertension will 
tend to result. In the normal course of events when the blood-pressure falls, the 
intra-ocular pressure is maintained at this level; when the flow of blood is resumed 
in the exsanguinated eye, as, for example, by ligating and freeing the carotid, the 
vascular channels are opened out, the feeding arteries pile up pressure, and the 
intra-ocular pressure rises until a point is reached when an adequate circulation is 
maintained. At this point equilibrium is established, its height being determined by 
the hydrostatic pressure in the capillaries, less the difference in osmotic pressure 
between the aqueous humour and the capillary plasma. The normal level is 
presumably that determined by a process of adaptive evolution at which the eye is 
rendered sufficiently rigid to act as an efficient optical instrument, and is able at the 
same time to maintain the metabolism of its tissues without interference. 

Being maintained at this level the intra-ocular pressure may be varied (1) by 
altering the equilibrium level; (2) by varying the volume pressure, which variation 
is rendered effective by the small degree of distension of which the sclerotic is 
capable. 

The equilibrium level may be varied by altering either of the two factors whose 
interaction determines its height: the blood-pressure in the capillaries and the 
difference between the osmotic pressure of the capillary plasma and the aqueous. 
As regards the blood-pressure in the capillaries, it is varied by the general arterial 
pressure, by the venous pressure, and by the local state of the capillary circulation. 
The effects of the first two of these are already well known. The effects of the 
venous pressure are usually more intimately felt than those of the arterial, and both, 
of course, are only effective so far as their action is communicated to the capillaries. 
It is ultimately the pressure here which determines the level of the pressure 
in the eye. Recent work has shown that the capillary pressure is largely an 
independent property, controlled in part by a special capillariomotor nervous 
mechanism, and in part by complex physico-chemical influences, some of them locally 
determined, some of them hormonal and psychical. When the capillary pressure 
dissociates itself from the general blood-pressure, the intra-ocular pressure follows 
the variations in the former in preference to the latter, a relationship which may 
be seen clinically in the low intra-ocular pressure which frequently accompanies 
the low capillary pressure in many cases of hyperpiesia, or experimentally in the 
rise of intra-ocular pressure which occurs after the exhibition of amyl] nitrite, when 
the capillaries are dilated and the general blood-pressure falls. 

The difference between the osmotic pressure of the aqueous and the capillary 
plasma is determined by the difference in their colloid content. Since the capillary 
walls are freely permeable to crystalloids, these rapidly distribute themselves in 
equivalent proportions on either side, but lasting changes will follow if the relative 
proportions of colloids are altered. If an animal be partly exsanguinated and the 
blood volume is made good by an equivalent quantity of a physiological mixture of 
colloid and crystalloid so that the osmotic conditions remain unaltered, the intra- 
ocular pressure is seen to follow the variations in the blood-pressure. But if the 
blood volume is made up by the addition of a saturated colloid solution, the difference 
between the osmotic pressure of the plasma and the aqueous is increased, and the 
intra-ocular pressure falls. Conversely, if the blood volume is made up by a saline 
solution, the colloid concentration is diminished and the intra-ocular pressure rises. 
Since the protein content of the blood, however, is not readily susceptible to clinical 
variation, it is an increase of the protein content of the aqueous which is the most 
interesting variant in this category. If the normal aqueous be replaced, under 
constant pressure conditions, by a colloid-rich fluid, the intra-ocular pressure shows 
a steady and gradual rise. An albuminous aqueous can thus be associated with the 
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rise of tension which frequently accompanies inflammatory states and intra-ocular 
hemorrhages. ‘This influence in thus raising the equilibrium level by increasing the 
colloid content of the aqueous is probably enhanced by the difficulty which the 
colloid-laden fluid will experience in finding an exit in any attempt to establish 
a pressure circulation. 

Since the external coat of the eye has very little extensibility, alterations of the 
volume of any of its contents will have a profound effect upon the pressure. These 
variable contents may be taken as the blood, the aqueous, the vitreous and lens. 

A dilatation of the capillaries brings about a large rise of pressure, and their 
contraction a corresponding fall; but these changes are associated with and governed 
by the same agencies which are concerned in the changes which we have dealt with 
as occurring in the blood-pressure. 

A change in the quantity of the aqueous humour has the same effect. This is most 
easily seen in the lowering of tension which occurs after the expression of some fluid 
after the application of an external force or of massage to the eye. It is also seen after 
the injection of anisotonic solutions into the blood-stream, in which case the eye 
shares in the general osmotic hydrzmia or depletion which the injection induces over 
the whole body. When isotonic solutions are injected into the blood-stream, the 
osmotic conditions are not upset, and the intra-ocular pressure merely follows 
the blood-pressure. When, however, hypertonic solutions are injected, fluid is drawn 
from all the tissues, including the eye, in the attempt to dilute the blood and keep 
its osmotic balance constant, and consequently the intra-ocular pressure, after 
a preliminary variation with the blood-pressure, falls. Conversely, on the injection 
of hypotonic solutions, the whole body, including the eye, becomes waterlogged, and 
the intra-ocular pressure rises; all these changes, of course, are independent of the 
blood-pressure. When doing these experiments we found that the length of time 
over which these changes lasted pointed to the probability that these comparatively 
simple effects were complicated by more complex physico-chemical changes in the 
vitreous—a question with which we will deal shortly. It is almost certain that 
the soft eye in diabetic coma is associated with such a state of hypertonicity ; 
whether the opposite effect of hypotonicity has any bearing on the wtiology of some 
cases of glaucoma is more doubtful, but it is significant that those investigators who 
have examined the point have found that the blood of glaucomatous patients is 
usually deficient in salts, and is slightly hypotonic. 

The changes which occur in the volume of the vitreous are probably more 
important, and they are more interesting. These changes depend largely upon 
changes in the turbidity pressure by which a colloid system responds to alterations 
in the concentration of the hydrogen ions and salts bathing it. A study of the 
variations in the vitreous shows that its iso-electric point is at pH 4°4; at this point 
ionization, conductivity, osmotic pressure, and turgidity are at a minimum. In the 
normal state, when the vitreous is at pH 7:5 to 7-7, it is in a state of partial 
turgidity, and any variation from this point, whether to or away from the iso-electric 
point, will necessarily entail volumetric changes in it. The whole appearance of 
a glaucomatous eye suggests very strongly that these changes may bear a determining 
influence in many cases of thisdisease. As the matter is almost entirely unelucidated, 
its investigation becomes a very important problem, and it is the problem with which 
we are at present engaged. The investigation is a difficult one and a long one; but 
we hope some time in the future to be in a position to speak more authoritatively of it. 

Since the researches of Priestley Smith, an increase in size of the lens has always 
been associated with pathological increases of intra-ocular tension ; this is undoubtedly 
the case, but it is also to be remembered that its colloid system is subject to the 
same physico-chemical laws as the vitreous, and that it is similarly susceptible to 
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turgescent changes. It is probable that these also may exert a considerable influence 
under clinical conditions. 

We have seen that in the normal state these changes in the volume pressure are 
to a large extent compensated by the expulsion of some of the aqueous through what 
we have called the safety-valve mechanism of the canal of Schlemm, the lens and 
vitreous partially filling up the anterior chamber. The aqueous thus acts, within 
limits, as an elastic cushion, tending to maintain the intra-ocular pressure at its 
normal level. If, however, the swelling is great, the anterior chamber may be 
abolished, in which case an acute rise of tension will ensue; and again, if the exit 
channels are rendered inefficient so that they cannot deal with an increased, or even 
with a normal, pressure circulation, whether it be by the formation of synechiz, or 
by sclerosis, or by any other means, a rise in pressure will be evident at a much 
earlier stage. Not only will aqueous be pushed out under these conditions, but the 
uveal blood-channels will be compressed as well, in which case the feeding arteries 
will pile up pressure to maintain the circulation at a higher level, until eventually 
their limit of effective pressure may be reached and finally overcome; in the first 
case the tension will be permanently raised, in the second the eye will be 
strangulated. 

It will thus be seen that there are many more factors influencing the variations 
of the intra-ocular pressure than was indicated in the classical view of the 
physiologists that it was governed by the blood-pressure alone. This view certainly 
was inadequate to account for a large proportion of the phenomena familiar to the 
clinician. A broader and more comprehensive survey of the matter, however, would 
lead one to hope that in the future it will be possible to account for the majority or 
all of these changes both in health and disease in an intelligible manner based 
on experimental findings. 

Discussion.—Sir JOHN PARSONS said that it was a matter of satisfaction that the work 
which he and some others had done in the days of darkness had not been shattered by this 
research of Mr. Duke-Elder, and that the mechanical interpretation at which he (the speaker) 
and his co-workers had arrived found a certain amount of support in this later work, which 
he (Sir John) regarded as an advance due to the progress in biochemistry since 
Professor Starling, Henderson and he (Sir John) worked on the subject. The speaker 
would go so far as to say that Mr. Duke-Elder’s work was an advance which redounded to 
the honour of British ophthalmology. Since Starling, Henderson and he (Sir John) worked 
on the subject there had been much discussion in Graefe’s Archives, having very little 
foundation, which had so far led nowhere. The present research, however, threw a new 


light on the subject. 

The future of investigation into eye conditions was bound up with biochemistry. It had 
not only been proved by these experiments of Mr. Duke-Elder, it had been proved by the 
striking biochemical work which Miss Dorothy Adams had recently done on the lens. 


Mr. E. TREACHER COLLINS said he had always been taught that there was a circulation 
of fluid in the interior of the eye, and he found it difficult to regard the fluid as stationary 
fluid, or even as in a state of equilibrium. And though Mr. Duke-Elder’s theory of dialysis 
was very fascinating, and was founded on a wealth of experiments, he would like to ask the 
author about a few points in connexion with the theory now advanced. One of these was 
that there was a difference in the permeability of the capillaries in the eye as compared with 
that of the capillaries in other parts of the body. That seemed to him (the speaker) to be 
somewhat of an assumption. It was a necessary assumption, from Mr. Duke-Elder’s point 
of view, to show that the protein content in the aqueous humour was different from the 
protein content of the tissue fluids of other parts of the body, but there was nothing in 
the anatomical appearance of the capillaries in the eye as compared with that of the 
capillaries in other parts of the body which would lead one to believe that there was any 
difference in the permeability of fluid through their walls. In 1918 the speaker showed to 
the Ophthalmological Society some rabbits’ eyes, on which a few simple experiments had 
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been performed. The rabbit’s anterior chamber was tapped and the aqueous evacuated ; 
then the anterior chamber was allowed to reform, and an hour afterwards the animal was 
killed and the eye was removed and hardened in Zenker’s solution. Unlike a normal eye 
this had a coagulum of a granular character, filling the anterior chamber; and also 
some coagulum about the anterior part of the ciliary body. But there was no continuity 
between the coagulum about the ciliary processes and the coagulum filling the anterior 
chamber. Then he had some rabbits’ eyesin which the sclerotic was trephined, and the 
tension lowered by letting fluid out of the vitreous chamber. These eyes were excised an 
hour later, and he found in them also a coagulum filling the anterior chamber, and that there 
was a coagulum about the posterior part of the ciliary body extending into the vitreous and 
also a coagulum in the supra-choroidal spaces. When he examined the ciliary body 
microscopically in both sets of eyes he found that the epithelium lining the ciliary processes 
was raised up in the form of blisters, and these blisters contained granular coagulum. He 
inferred that the coagulum in the anterior chamber was a transudation from the blood-vessels 
of the iris, due to the lowered intra-ocular pressure, and that there occurred also some 
transudation from the ciliary blood-vessels, but that it had encountered an impediment in 
passing through the ciliary epithelium, and in consequence raised it up in the form of blisters. 
He suggested to Mr. Duke-Elder that in all probability the interchange or dialysis which 
went on in the fluids of the eye was chiefly an interchange between the blood-vessels of the 
ciliary body and the aqueous humour. If that was so, the interchange which took place was 
not only dependent on the permeability of the walls of the capillaries, but also on the 
permeability of the cells which lined the ciliary body. He thought Mr. Duke-Elder would 
agree it was unlikely that fluid would pass through two layers of epithelial cells without some 
change taking place in such fluid, an alteration which might consist of some selection of 
constituents and be of the nature of a secretion. 

He would like to know how Mr. Duke-Elder regarded the cerebro-spinal fluid, as there 
was a great similarity between cerebro-spinal fluid and aqueous fluid in the eye. Did Mr. 
Duke-Elder think the cerebro-spinal fluid was in a state of equilibrium with the blood? Or 
did he agree with the physiologists who said that the cerebro-spinal fluid was a secretion from 
the cells covering the choroidal plexuses? One argument in favour of its being a secretion 
was, that when an animal had been treated with arsenic and there was much arsenic in the 
blood, no arsenic was found in the cerebro-spinal fluid, i.e., it was arrested by the cells covering 
the choroidal plexuses. Mr. Humphrey Neame had read a paper before the Ophthalmological 
Society describing experiments on animals’ eyes. The animals had arsenic administered to 
them, and then the aqueous humor was tested to see if it contained arsenic, but no arsenic 
was present in the normal aqueous ; but if the anterior chamber was tapped, arsenic was 
found in the freshly-formed albuminous transudation. Arsenic was a crystalline substance, 
and it should pass through by a process of dialysis, but it was proved to have been arrested 
by the ciliary epithelium. 

Another point concerning which he would like Mr. Duke-Elder’s explanation was how 
lens matter, when it was liberated in the anterior chamber, escaped from the eye. If a lens 
was needled, the aqueous dissolved the lens matter, and the aqueous was then loaded with 
protein. If the intra-ocular blood-vessels were very impermeable to proteins, how did this 
protein in the aqueous get away from the eye ? 

A further side of the question requiring consideration was the anatomical. Some might 
say it was not fair to draw conclusions from anatomical conditions, but he did not think they 
should ignore the anatomical facts. The anatomy of the ciliary body was very suggestive of 
a secreting structure ; an intimate plexus of blood-vessels, with epithelial cells outside them. 
And in the human eye he had shown that there were tubular offsets from that outer layer of 
epithelium, which had much the appearance of glands. There was also to be considered the 
comparative anatomy of the parts. In eels and the lowest fishes, there was no ciliary body 
at all; they had very little aqueous, and scarcely any anterior chamber, but had blood-vessels 
in the hyaloid membrane of the vitreous. In Teleostean fishes there was a small ciliary body, 
a deeper anterior chamber, and they had blood-vessels coming through the choroidal fissure, 
projecting as little nodules from the choroidal gland into the vitreous. In birds, which had 
the largest anterior chamber and the most active intra-ocular metabolism, there were large 
and complicated ciliary processes, and there was the vascular pecten. In reptiles, one found 
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the falciform process and a small ciliary body. Hence there were facts in the comparative 
anatomy which suggested different ways in which the interior structures of the eye obtained 
their supply of nourishment. 


Mr. M. S. MaAyovu said he would like to have one point elucidated by Mr. Duke-Elder. 
Was the tissue fluid secreted by the capillaries of the ciliary body, the choroid, etc., free from 
colloids as was the aqueous? If so, it was not like the tissue fiuid which supplies nutrition to 
ordinary mesoblastic tissue. He (the speaker) believed that the modification took place, 
as the tissue fluid passed through the various membranes, such as that over the ciliary body, 
the membrane of the choroid, etc.; and it was in that position that the tissue fluid became 
depleted of its colloid material rather than on its passage through the capillary wall. 


Mr. DUKE-ELDER (in reply) said that much of what Mr. Collins had said depended on the 
fact that he (the speaker) had created the impression that he thought the intra-ocular fluids 
were stagnant. He did not think they were stagnant. The equilibrium was dynamic, not 
static ; they were continuously kept moving by the pressure circulation through the eye. 
The case of the tissue fluids was exactly similar, for it was largely in association with 
muscular movement that their circulation was kept up. The experimental evidence, referred 
to by Mr. Harrison Butler, as well as clinical evidence, showed that this was so. 

Mr. Collins had said that he did not think capillaries did vary in their permeability in 
different organs of the body ; but he (Mr. Duke-Elder) thought they did vary ; for instance, the 
capillaries of the liver formed an instance of great permeability. He was assuming that in 
the eye they were relatively impermeable, and in assuming that, he did not think he was 
assuming anything unphysiological He assumed it because if one iucreased their 
permeability by dilating them by any method, one increased the quantity of protein which 
passed through. By paracentesis of the eye the capillaries were dilated by lowering the 
tension. The giving of amyl nitrite dilated the capillaries without lowering tension, and 
the proteins were increased similarly in both cases. If adrenaline was injected after 
paracentesis, there was lowering of tension and a very small increase of protein, because here 
there was correspondingly small capillary dilatation. The whole matter depended not upon 
tension, but on the state of the permeability of the capillaries. One saw a coagulum in those 
cases, both in the anterior chamber and beneath the ciliary epithelium, just as Mr. Collins 
said. That seemed to show that the normal protein-free aqueous was formed from the 
capillaries, not from the ciliary epithelium; because in the normal contracted or semi- 
contracted state of the capillaries the fluids in the eye were nearly colloid-free, and when 
these were dilated, the fluids on both sides of the ciliary epithelium were rich in colloids. 
The greater proportion of the aqueous was formed from the ciliary body, as Mr. Collins said, 
but the epithelium seemed to have little to do with the determination of its nature. 

Mr. Collins had found a coagulum in the anterior chamber which, presumably, came from 
the vessels in the iris. The iris thus acted in the same way as the ciliary body. Presumably 
a similar dialysis occurred here. It seemed that the ciliary epithelium had no direct 
bearing on the question at all; certainly no evidence had ever been brought forward to show 
that it had. 

With regard to the central nervous system and the cerebro-spinal fluid, he was not able 
to speak of that with any authority, and he was not prepared to say how far it was legitimate 
to compare the cerebro-spinal fluid with the aqueous humor. 

Concerning the disappearance of lens proteins after discission, this disappearance was 
largely connected with the action of enzymes. After needling the lens, the aqueous 
contained a high proportion of the products of protein hydrolysis, such as tryosin and other 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 825 





Section of Ophthalmology 45 


amino-acids. The lens proteins, which were foreign bodies in the eye, were thus hydrolysed 
into diffusible products, which escaped by dialysation from the eye. 

With regard to the anatomical considerations, in the ciliary body there were a large number 
of blood-vessels, but they could as well be there for the purpose of dialysation as for 
purposes of secretion. Mr. Collins himself said that some animals had no ciliary body, 
but all had some aqueous; where did it come from? Mr. Collins said also that many 
animals had compensating vascular structures. He (Mr. Duke-Elder) did not think that 
these had a complex epithelium surrounding them to which could be ascribed a secretory 
function ; presumably, aqueous was dialysed from these, just as from the ciliary body in the 
human eye. 

Mr. Harrison Butler had spoken of experiments conducted on the Continent, in which the 
aqueous which was formed after paracentesis was found to contain no protein. He (the 
speaker) knew of those experiments, and he regarded the results as’ unreliable; one 
common cause of error was the method of estimation by a technique not susceptible of 
sufficiently accurate differentiation, for example, the refractometer. 

The statement that the total blood in the human eye was only three or four drops in 
amount was, he agreed, absurd. 

In answer to Mr. Mayou, he considered that the fluid in the ciliary body contained 
practically no albumin. The fluid dialysed from the blood-vessels into the tissues of the 
eye, it dialysed through the cells of the tissues of the eye, and through the ciliary epithelium. 
Dialysis through the ciliary epithelium would, of course, necessarily alter the fluid to some 
extent, but there was no evidence of it doing so toan essential extent. 

The fact that Mr. Collins found a coagulum under the ciliary epithelium showed that when 
the capillaries were dilated experimentally, owing to their increased permeability, a greater 
quantity of protein passed through their walls into the tissues of the eye behind the ciliary 
epithelium, as well as into the chambers of the eye. After paracentesis, when the 
intra-ocuJar pressure fell to the atmospheric level, dialysis automatically became 
transudation. |Mr. COLLINS: My point was that the ciliary epithelium played a part in 
preventing permeability.. He (Mr. Duke-Elder), while admitting that it must necessarily 
have some influence, did not think that it played an essential part, because in the 
normal eye the aqueous did not contain protein, nor was there any evident, behind the ciliary 
epithelium. In the pathological eye there was protein both in the aqueous and behind the 
ciliary epithelium; the latter did not seem to make much difference. Surprise had been 
expressed that the tissue fluids of the eye should contain a small proportion of proteins, 
apparently from the impression that this substance was necessary for the nourishment of the 
tissues of the eye. It was to be remembered, however, that cells were not nourished directly 
from proteins. These could not enter the cell in any case, and had to be broken up into 
diffusible products (amino-acids, etc.). These were ultimately responsible for the protein 
nourishment of tissues throughout the body, and there was as great a quantity of them in the 


eye-fluids as there was elsewhere. 
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Reticular Opacity of the Cornea, 
By Aprian Cappy, F.R.C.S. 


ILLUSTRATION of case shown at the Meeting of the Section held November 
11, 1927." 


























CORRIGENDUM. 


Proceedings, xxi, (Sect. Ophth.), 30. By a printer’s error, Dr. Kenneth Smith’s degree 
was incorrectly stated. For “ M.B., B.S.,” read “ M.D., B.S.” 


1 For full notes of this case, see Proceedings, xxi (Sect. Ophth.), 12. 











Section of Obstetrics and Gynecology. 
President—Mr. Comyns BERKELEY, M.Ch. 


[January 20, 1928. ] 


Sarcoma of the Uterus. 


By W. Giuuiatt, M.S. 


THE specimen consists of the body of the uterus and the right tube and ovary 
with part of the right broad ligament removed by operation on March 4, 1927. 
The body of the uterus is enlarged to the size of a cricket ball, and on its anterior 
surface are seen many seed-like projections and hemorrhagic patches beneath the 
peritoneum amid and around the projections. Similar hemorrhages are seen on 
the posterior wall of the uterus though its surface is smooth. The anterior wall 
has been cut through and the enormous thickening can be seen. In the specimen 
the bristle is in the uterine cavity. There is little or no thickening of the posterior 
wall. On the cut surface of the anterior wall many hemorrhages are seen in a mass 
of growth which seems to occupy the whole wall of the uterus except the posterior 
part. The sac in the right broad ligament has been preserved by packing but it has 
shrunk considerably in size. 

The following is the pathological report for which I am indebted to Dr. E. ff. 
Creed, the director of the Pathological Department, King’s College Hospital. 

“The uterine muscle is invaded by masses of growth. These masses vary greatly in 
size and in vascularity. Some show no vessels, some a few badly formed vessels, or blood 


spaces without endothelial lining, others show extensive hemorrhage. The tumour cells are 
spheroidal or spindle in shape with a faintly basophile, reticular cytoplasm. They have large 
nuclei with well-marked nuclear membrane, one or more nucleoli, and a faintly staining, loose 


reticulum of chromatin. There are some mitotic figures, but this is not a prominent feature. 
The cells, though closely packed in places, are not for the most part in complete apposition 
with their neighbours. The tumour is a myosarcoma.” 


My reason for bringing the specimen before the Section is the unusual collection 
of physical signs, and also the fact that a pelvic collection of blood was present 
resembling very closely a pelvic hematocele produced by an ectopic gestation. The 
clinical history and the physical signs previous to the operation are as follows :— 

D. M., single, aged 27, was admitted to King’s College Hospital on February 23, 
1927. She had been quite well until her last menstrual period which began on 
February 2, 1927. It was unusual in that it was accompanied with sharp abdominal 
pain and vomiting which lasted three days. The bleeding persisted a certain amount 
every day, and on February 22 she was seized with sudden abdominal pain and 
fainted. 

On admission to hospital next day she looked very ill, pale and sallow, temperature 
101-2° F., and pulse 120. The abdomen moved well on respiration, there was no 
rigidity but some tenderness in the lower abdomen, more marked on the right side. 
A central round swelling was felt rising out of the pelvis to within one inch of the 
umbilicus, it was slightly movable laterally and this movement of the tumour 
produced pain. The swelling was solid, with an irregular surface. On vaginal 
examination the cervix was of normal consistence, rather higher up than usual and 
continuous with the lump felt in the abdomen. In the right lateral and posterior 
fornix attached to the back of the uterus, was another swelling much softer, almost 
cystic. 
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The physical signs seemed to point to some unusual condition on account of the 
uterine enlargement rather than to an ectopic gestation or a twisted ovarian cyst. 
The patient’s condition remained unaltered for a few days and after a blood 
transfusion I opened the abdomen. The appearance of the uterus, which I have 
described above, immediately attracted my attention. When the uterus was lifted 
into the wound a considerable collection of blood escaped from the right broad 
ligament and from a sac in the pouch of Douglas. The left tube and ovary were 
normal and were not removed. The pelvis was covered with peritoneum as 
completely as possible, and the abdomen closed in layers with a drainage tube in the 
pouch of Douglas on account of oozing. 

The patient made an uninterrupted recovery and I saw her on January 2, 1928, 
when she was in excellent health. She had gained weight and resumed work 
five months ago. On abdominal and pelvic examination nothing abnormal could be 
detected. 


REPORT OF PATHOLOGY COMMITTEE ON MR. GILULIATT’S SPECIMEN. 


“The Committee considered Mr. Gilliatt’s specimen of Myosarcoma of the 
Uterus and agreed with the author’s description thereof.” 


Discussion.—Dr. HERBERT SPENCER said the microscopic appearances of this interesting 
specimen were those of a myosarcoma. On account of the rarity of that growth in the 
uterus of patients so young as 27, he hoped the specimen would be examined by the Pathology 
Committee. In hisopinion total hysterectomy should have been done instead of the sub- 
total operation which he had given up performing last century. 

Mr. GILLIATT, in reply to the criticism of his having done a subtotal hysterectomy, said 
that he did so thinking the condition was a sarcoma. The patient was so ill that in 
his opinion it was not justifiable to undertake a total hysterectomy, especially as he expected 
the condition was one which might recur far from the pelvis in a short time. 


Difficult Labour, partly due to the Large Size of the Child, in a 
Pure-blood Australian Aboriginal Woman. 


By J. Bernard Dawson, J. B. CLELAND, A. A. WALLACE, 
and C. HACKETT. 


IN view of the long and complete isolation of the Australian aboriginal from the 
rest of the human stock it is of interest to record their physiological behaviour under 
various conditions and also any pathological departures from the normal. This 
paper records in full detail the various stages of parturition in a pure-blooded 
Australian aboriginal woman. The patient was sent to Adelaide so that she might 
be confined at the Queen’s Home under ideal conditions for observing the progress 
of events. 

Great difficulty was experienced in the delivery of the child, chiefly due to its 
unusual size. It weighed 124 lb. and measured 25 in. in length. In addition the 
size of the mother’s pelvis was reduced. It is likely that the child was about 
a month overdue, which would account in part, if not entirely, for its size. 

Patient, aged about 40, attended the ante-natal clinic of the Queen’s Home, 
Adelaide, in April, 1927. 

History of Previous Pregnancies.—First pregnancy, premature labour at the 
seventh month, child stillborn; second, third and fourth pregnancies, abortions ; 
fifth pregnancy, twin pregnancy at term; sixth pregnancy, stillborn; seventh, eighth, 
ninth and tenth pregnancies, single pregnancies. 
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The history of the previous confinements is incomplete, but they were not 
unusually difficult, for she had no medical aid until the tenth. This occurred at Point 
McLeay Mission Station, and the nurse, experiencing difficulty, sent for a medical 
man who delivered a living child. We are indebted to Dr. Linn, of Taileen Bend, for 
the following particulars of the last confinement in April, 1925 :— 

“When I saw her the head was showing at the vulva, and she was having extremely 
strong pains. Two pains delivered the head, but I remember that the shoulders were rather 
difficult to bring through ; however, the baby weighed 12 lb., and I attributed her long labour 
to the size of the child. I had no occasion to examine her vaginally and so did not suspect 
any pelvic abnormality.” 


DETAILS OF PRESENT PREGNANCY. 


Last period, August 6, 1926. Presentation, vertex.. 

Estimated date of delivery, May 12 Ee 
1997 F Position, L.0.P. 

Height of fundus uteri above sym- Feetal heart sounds, 140 per minute. 
physis, 42°5 cm. 

Girth at umbilicus, 127°5 cm. Blood-pressure, 124/80 mm. 


Pelvic measurements : interspinous, 
25 em.; intercristal, 27-5 em. ; external 
conjugate, 18-75 cm. 


Urine: specific gravity, 1018; acid, 
no albumin. 


Labour.—The initiatory symptoms commenced at 10 p.m. on May 21, 1927. 
One of us (J. B.C.) saw her at 5.15 a.m. on May 23. The os was then dilated to 
the diameter of 4cm. Pains, lasting about 50 seconds, were occurring regularly at 
intervals of from 3 to 4 minutes. During the pains the patient held her breath, and 
the pulse-rate varied from 94 to 105 per minute. The foetal heart sounds were 148 
per minute. The membranes ruptured at 6.30 a.m., and the os was fully dilated an 
hour later. 

The patient was seen by J. B. D. at 9 a.m. The foetal heart rate was 160. On 
vaginal examination the sagittal suture was found to be in the left oblique diameter, 
the caput succedaneum was well developed, and the posterior half of the anterior 
fontanelle with the anterior 2 cm. of the sagittal suture was presenting. During 
uterine contractions the head descended to the plane of the ischial spines, but receded 
in the intervals. The diagonal conjugate measured 10cm. The position was L.O.P. 
(confirmed by palpation of the ear). Pressure forward and to the right upon the 
right shoulder of the foetus converted the position to that of L.O.A. The forceps was 
applied, and the head was delivered with difficulty by axis traction; the maximum: 
resistance was experienced at the obstetric outlet. The shoulders of the child were 
tightly impacted in the pelvis, and were delivered only by prolonged and severe 
head and axillary traction. The child’s pelvis was also impacted at the bis-iliac 
diameter, and was delivered only after strenuous pulling. The placenta was retained 
for thirty-five minutes, and as hemorrhage was unusually free, compression was 
tried ; this failing, the placenta was manually delivered complete and with membranes 
intact. It was of battledore type, and contained two small infarcts and much 
calcareous deposit. The total loss of blood was about three pints. The puerperium 
was uneventful, and the patient left the hospital on the fourteenth day. 

The diagonal conjugate and the transverse of the outlet were measured immediately 
after delivery, and the other measurements were carefully made during the puer- 
perium : 

Interspinous, 21-25 cm.; intercristal, 26-25 cm. ; external conjugate, 18-75 cm. ; 
diagonal conjugate, 10:0 cm.; estimated true conjugate, 8°75 cm.; transverse of 
obstetric outlet, 7-5 cm.; anterior post. of obstetric outlet, 12-5 cm. 








828 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 








386 Dawson, Cleland, Wallace and Hackett: Difficult Labour 


The physical signs seemed to point to some unusual condition on account of the 
uterine enlargement rather than to an ectopic gestation or a twisted ovarian cyst. 
The patient’s condition remained unaltered for a few days and after a blood 
transfusion I opened the abdomen. The appearance of the uterus, which I have 
described above, immediately attracted my attention. When the uterus was lifted 
into the wound a considerable collection of blood escaped from the right broad 
ligament and from a sac in the pouch of Douglas. The left tube and ovary were 
normal and were not removed. The pelvis was covered with peritoneum as 
completely as possible, and the abdomen closed in layers with a drainage tube in the 
pouch of Douglas on account of oozing. 

The patient made an uninterrupted recovery and I saw her on January 2, 1928, 
when she was in excellent health. She had gained weight and resumed work 
five months ago. On abdominal and pelvic examination nothing abnormal could be 
detected. 


REPORT OF PATHOLOGY COMMITTEE ON MR. GILLIATT’S SPECIMEN. 


“The Committee considered Mr. Gilliatt’s specimen of Myosarcoma of the 
Uterus and agreed with the author’s description thereof.” 


Discussion.—Dr. HERBERT SPENCER said the microscopic appearances of this interesting 
specimen were those of a myosarcoma. On account of the rarity of that growth in the 
uterus of patients so young as 27, he hoped the specimen would be examined by the Pathology 
Committee. In hisopinion total hysterectomy should have been done instead of the sub- 
total operation which he had given up performing last century. 

Mr. GILLIATT, in reply to the criticism of his having done a subtotal hysterectomy, said 
that he did so thinking the condition was a sarcoma. The patient was so ill that in 
his opinion it was not justifiable to undertake a total hysterectomy, especially as he expected 
the condition was one which might recur far from the pelvis in a short time. 


Difficult Labour, partly due to the Large Size of the Child, in a 
Pure-blood Australian Aboriginal Woman. 


By J. Bernard Dawson, J. B. CLELAND, A. A. WALLACE, 
and C. HAcKETT. 


IN view of the long and complete isolation of the Australian aboriginal from the 
rest of the human stock it is of interest to record their physiological behaviour under 
various conditions and also any pathological departures from the normal. This 
paper records in full detail the various stages of parturition in a pure-blooded 
Australian aboriginal) woman. The patient was sent to Adelaide so that she might 
be confined at the Queen’s Home under ideal conditions for observing the progress 
of events. 

Great difficulty was experienced in the delivery of the child, chiefly due to its 
unusual size. It weighed 124 lb. and measured 25 in. in length. In addition the 
size of the mother’s pelvis was reduced. It is likely that the child was about 
a month overdue, which would account in part, if not entirely, for its size. 

Patient, aged about 40, attended the ante-natal clinic of the Queen’s Home, 
Adelaide, in April, 1927. 

History of Previous Pregnancies.—First pregnancy, premature labour at the 
seventh month, child stillborn; second, third and fourth pregnancies, abortions ; 
fifth pregnancy, twin pregnancy at term; sixth pregnancy, stillborn; seventh, eighth, 
ninth and tenth pregnancies, single pregnancies. 
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The history of the previous confinements is incomplete, but they were not 
unusually difficult, for she had no medical aid until the tenth. This occurred at Point 
McLeay Mission Station, and the nurse, experiencing difficulty, sent for a medical 
man who delivered a living child. We are indebted to Dr. Linn, of Taileen Bend, for 
the following particulars of the last confinement in April, 1925 :— 

“When I saw her the head was showing at the vulva, and she was having extremely 
strong pains. Two pains delivered the head, but I remember that the shoulders were rather 
difficult to bring through ; however, the baby weighed 12 lb., and I attributed her long labour 
to the size of the child. I had no occasion to examine her vaginally and so did not suspect 
any pelvic abnormality.” 


DETAILS OF PRESENT PREGNANCY. 


Last period, August 6, 1926. Presentation, vertex.. 

Estimated date of delivery, May 12, ~ 
1927. Position, L.O.P. 

Height of fundus uteri above sym- Foetal heart sounds, 140 per minute. 
physis, 42:5 cm. ; 

Girth at umbilicus, 127-5 em. Blood-pressure, 124/80 mm. 


Pelvic measurements : interspinous, 
95 em.; intercristal, 27-5 em. ; external 
conjugate, 18-75 cm. 


Urine: specific gravity, 1018; acid, 
no albumin. 


Labour.—The initiatory symptoms commenced at 10 p.m. on May 21, 1927. 
One of us (J. B.C.) saw her at 5.15 a.m. on May 23. The os was then dilated to 
the diameter of 4cm. Pains, lasting about 50 seconds, were occurring regularly at 
intervals of from 3 to 4 minutes. During the pains the patient held her breath, and 
the pulse-rate varied from 94 to 105 per minute. The foetal heart sounds were 148 
per minute. The membranes ruptured at 6.30 a.m., and the os was fully dilated an 
hour later. 

The patient was seen by J. B. D. at 9a.m. The foetal heart rate was 160. On 
vaginal examination the sagittal suture was found to be in the left oblique diameter, 
the caput succedaneum was well developed, and the posterior half of the anterior 
fontanelle with the anterior 2 cm. of the sagittal suture was presenting. During 
uterine contractions the head descended to the plane of the ischial spines, but receded 
in the intervals. The diagonal conjugate measured 10cm. The position was L.O.P. 
(confirmed by palpation of the ear). Pressure forward and to the right upon the 
right shoulder of the foetus converted the position to that of L.O.A. The forceps was 
applied, and the head was delivered with difficulty by axis traction; the maximum: 
resistance was experienced at the obstetric outlet. The shoulders of the child were 
tightly impacted in the pelvis, and were delivered only by prolonged and severe 
head and axillary traction. The child’s pelvis was also impacted at the bis-iliac 
diameter, and was delivered only after strenuous pulling. The placenta was retained 
for thirty-five minutes, and as hemorrhage was unusually free, compression was 
tried ; this failing, the placenta was manually delivered complete and with membranes 
intact. It was of battledore type, and contained two small infarcts and much 
calcareous deposit. The total loss of blood was about three pints. The puerperium 
was uneventful, and the patient left the hospital on the fourteenth day. 

The diagonal conjugate and the transverse of the outlet were measured immediately 
after delivery, and the other measurements were carefully made during the puer- 
perium : 

Interspinous, 21-25 cm.; intercristal, 26-25 cm. ; external conjugate, 18°75 cm. ; 
diagonal conjugate, 10-0 cm.; estimated true conjugate, 8-75 cm.; transverse of 
obstetric outlet, 7-5 cm.; anterior post. of obstetric outlet, 12-5 cm. 
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The foetal measurements were :— 

Sub-occipito-bregmatic, 9-5 cm.: sub-occipito-frontal, 11-5 cm. ; occipito-frontal, 
12-5 cm.; mento-vertical, 18-75 cm.; sub-mento-vertical, 11:25 em.; sub-mento- 
bregmatic, 10-0 cm.; bi-temporal, 8°75 cm.; bi-parietal, 11-5 cm.; bis-iliac, 
12 em.; bis-acromial, 13°75 cm. 

The length of the foetus was 62-5 cm. 

This very difficult delivery, due to the disparity between the pelvis and the foetus, 
occasioned considerable anxiety and physical effort on the part of the attendants, 
and unfortunately resulted in the loss of the child. The pelvis was slightly 
contracted, and, in addition, was definitely funnel-shaped. The child was unusually 
large. The head passed the brim without much effort, but, descending into the 
cavity, became increasingly difficult to deliver, the greatest resistance being at 
the outlet. The bulky foetal body could not follow and became impacted in the 
narrowing lower strait of the pelvis. 


A 


C 


Schematic representation of patient’s pelvis superimposed on normal pelvis. Dotted line 
represents patient’s pelvis. 


Death of the Foetus.—It is not easy to determine the cause of death. The 
delivery of the well-moulded head by forceps was insufficient to explain the 
occurrence, and, although the trunk had to be strenuously pulled upon, the foetus 
was quite free from any signs of trauma. Bearing in mind that the foetal heart-rate 
was 160 immediately previous to operative interference, we are inclined to attribute 
the cause of death to direct pressure upon the chest and abdomen of the foetus, due 
to the impaction, preventing respiration and resulting in asphyxia. 

There is some disparity between the measurements of the pelvis, taken ante- and 
post-partum. Allowing for the error of human judgment and the difficulty of correct 
pelvimetry in an obese pregnant woman, the post-partum figures are nearer the 
truth. The question of post-maturity also arises, as the birth occurred ten days 
after the estimated date of parturition. If this is not correct then post-maturity 
may have been of approximately a month’s duration. 
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Discussion.—Dr. HERBERT SPENCER congratulated the authors on their careful description 
of the labour. The transverse measurements of the outlet should always be examined 
during pregnancy: considerable diminution of the measurement sometimes gave rise to 
difficulty. He had never delivered a living child which weighed more than 12} ]b.: and in a 
pelvis contracted as in the case described, he thought that, apart from visceral injuries and 
pressure on the cord, the compression on the child’s heart was sufficient to account for its 
death. 


Mr. W. GILLIATT stressed the difficulty of measuring the transverse diameter of the 
pelvic outlet. He regarded the funnel pelvis as the one type of pelvis in which it is justifiable 
to give atrial labour. Contraction at the outlet was very rare—he had seen only two cases 
in hospital and one case in private practice. 

Dr. W. H. F. OXLEY said he could not remember any case of contracted outlet. He had 
seen many cases of labour in rather elderly Jewesses, and was sure that difficulties were more 
common towards the end of the child-bearing period. He also pointed otit how rapidly the 
ossification of the head increases during the last few weeks. 


Miss FRANCES IVENS suggested that, as the diagnosis of a posterior position had been 
made, it would have been worth while to have tried to convert it to an anterior one by 
posture—viz., an exaggerated Sim’s position—rather than by a manual reposition. She 
considered that a contracted outlet was by no means uncommon and accounted for a 
considerable percentage of emergency cases of obstructed labour. 


Mr. J. D. BARRIS said that funnel pelvis, though rare, was more common than was 
generally supposed—especially in cases of small, round pelvis. 


A Consideration of the Results of Albuminuria occurring during 
Pregnancy, with special reference to the relationship 
between Pregnancy Kidney and Chronic Nephritis. 


By G. F. GIBBERD, M.S., F.R.C.S. 


ABSTRACT.—The frequency with which albuminuria of pregnancy recurs with subsequent 
pregnancies is very much greater than is usually stated. In a series of twenty-eight cases it 
recurred in 68 per cent. 

Its significance lies in that it points to permanent renal damage. 

A patient with recurrent albuminuria of pregnancy usually manifests signs and symptoms 
of “ pregnancy kidney ” rather than of chronic nephritis. This is accounted for by breaking 
away from the practice of trying to fit into distinct pathological groups, cases which are 
really varying mixtures of two pathologies. Recurrent albuminuria of pregnancy is really a 
transitory pregnancy kidney occurring in a patient who is suffering from a permanent chronic 
nephritis. 

Evidence is brought forward to show that chronic nephritis may arise de novo as a sequel 
to pregnancy kidney. The frequency with which this permanent damage can be demonstrated 
in previously healthy women depends largely upon the delicacy of the tests for estimating 
renal function. The most delicate test is a subsequent pregnancy ; and where this is available, 
we find permanent renal damage in about 57 per cent. If such advanced changes as 
persistent albuminuria, cardiac hypertrophy, etc., are taken as evidence of chronic nephritis, 
we find it in only 14 per cent. 

When pregnancy occurs in a patient already suffering from obvious chronic renal disease, 
the superimposed pregnancy kidney (which always occurs to a greater or less extent) causes 
an inerease in the permanent renal damage. These cases are uncommon, but always serious, 
and, on account of the danger to which the mother is exposed, pregnancy should invariably 
be terminated as soon as possible. 

lt is never possible to say that there is no danger to the mother when albuminuria occurs 
during pregnancy ; and the term “ functional albuminuria of pregnancy ” should be abolished, 
being misleading to the clinician, and meaningless to the pathologist. 
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The remaining cases of albuminuria during pregnancy are due to pregnancy kidney. It is 
shown that they run two main risks. The risk of eclampsia (except in fulminating cases) 
can be avoided by proper treatment and timely termination of pregnancy. The risk of chronic 
nephritis occurring as a direct result of pregnancy is, however, not sufficiently recognized, and 
in consequence, steps are not usually taken to avoid what is actually quite a common sequel. 
If a patient with albuminuria is treated carefully over a long period, and induction of labour is 
performed only just soon enough to avoid eclampsia, there is a tendency to regard such 
treatment as an obstetric triumph made possible by the great clinical acumen of the 
obstetrician. Actually it is often a grave obstetric blunder, in that, as a result of the 
prolonged albuminuria, an incurable chronic nephritis may develop. Once this danger has 
been recognized we may turn our attention to the possibility of avoiding it—and some 
indication is given as to how cases in which permanent renal damage is likely to arise, 
may be recognized, so that labour may be induced as a prophylactic (rather than a therapeutic) 
measure against chronic nephritis. It is also shown that it is unwise to jeopardize the 
mother for the sake of what may in these cases quite likely be a macerated fcetus. 


SINCE the introduction of a Post-natal Clinic in connexion with the Maternity 
Department at Guy’s Hospital, it has gradually become evident that the end-results 
of albuminuria occurring during pregnancy leave much to be desired. So long as 
patients are not followed up after their discharge from hospital, it is easy to get the 
impression that most of them have suffered no very serious harm as the result of 
their pregnancy. Indeed, most medical students are taught that if, by reason of 
careful treatment, a patient with albuminuria can be delivered of a living infant, and 
at the same time avoid eclampsia, she can be regarded as “ satisfactory.”’ 

If these patients are examined at intervals after their pregnancy, it is found that 
many cases styled “ satisfactory ’’ are in reality suffering from chronic nephritis, and 
when we consider the gravity of this condition, and the frequency of its occurrence, 
the need for revision of the generally accepted views is obvious. Not until we 
realize how bad are the remote results can we hope to improve them by modifications 
in treatment. 

With a view to finding out some definite facts, seventy-eight consecutive patients 
with albuminuria have been considered, and, wherever possible, an examination of 
the patient has been undertaken some considerable time after delivery. It is 
extremely difficult to follow up even a proportion of cases, since many patients 
cannot be traced, and others will not come up for examination when requested. 
Because of these difficulties, only forty-three patients were examined at intervals later 
than six months after delivery, and, but for the ante-natal and post-natal clinics, it is 
certain that the number would have been considerably less. I would like to 
acknowledge my indebtedness to Miss Martin and Miss Collins for the assistance that 
they have given in this investigation ; without their help in arranging clinics, in 
seeking out patients, and in keeping the clinical notes, it would have been impossible 
to collect sufficient material to be of any value. 

The theories as to the causation of “ albuminuria of pregnancy ”’ and of eclampsia 
have been very fully considered by Frank Cook [1]. In this paper I shall avoid, as 
far as possible, any discussion as to the pathology and etiology of these diseases ; 
and to obviate the impression that one or other of the theories must be accepted, 
for the present conclusions to be valid, the non-committal term “ pregnancy kidney ” 
will be used to include all those cases of albuminuria occurring during pregnancy, 
which do not belong to the well recognized class of pre-existing “ chronic nephritis.” 
Whether “ pregnancy kidney” is the result of toxemia, or pressure, or some other 
factor, is immaterial in this discussion ; and even if, under this heading, several 
different diseases are really included, it makes no difference to the point at issue, 
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i.e., the relationship between “pregnancy kidney” and “chronic nephritis.”” The 
term chronic nepbritis”” has been used in the sense of permanent renal damage 
from any cause. In discussing small amounts of permanent renal damage some 
line must be drawn between an amount that is pathological and an amount that is 
so slight as to be entirely negligible. It has been assumed that, in order to be 
considered normal, a kidney should be able to carry a patient through a normal 
pregnancy without showing any signs of breakdown. 


THE FREQUENCY WITH WHICH ALBUMINURIA RECURS WITH 
SUCCESSIVE PREGNANCIES. 


Excluding the albuminuria which commonly occurs during labour, the incidence 
of albuminuria in pregnant women is probably between two per cent. and five per 
cent. The incidence of recurrent albuminuria with subsequent’ pregnancies is 
variously stated by different authors. Many authorities, e.g., Holland, Whitridge 
Williams and DeLee [2], consider recurrence uncommon. Slemons [3] in a small 
series found that one in six patients who had albuminuria with one pregnancy, had 
a recurrence with a subsequent pregnancy. James Young [4] has recently stated 
that thirty per cent. recur. Gibson |5] has published a series of cases in which five 
patients became pregnant again, after one attack of “ pre-eclamptic toxemia” ; all 
developed albuminuria with their subsequent pregnancies. Wolff and Zade (quoted 
by Gibson) found that out of eight patients who had had eclampsia, four had 
albuminuria with their next pregnancy. The present series of cases shows a 
remarkably high incidence of recurrence, i.e., 68 per cent. 

These cases occurred in the routine practice of the Guy’s Hospital Maternity 
District and do not include any cases from places outside the “ district.” It cannot 
therefore be said that the figure is unduly high on account of the more serious cases 
having been sent to hospital, and consequently these cases should be representative 
of an average practice—at least among this particular social class. 

I have been unable to find many definite statements as to the recurrence rate, 
but there can be no doubt, from an investigation of the literature, that it is generally 
thought to be very much lower than 68 per cent.; and if this very high figure is 
representative cf an average practice, it at once alters the generally accepted views 
as to the remote prognosis in albuminuria of pregnancy. It has been said that 
“ pregnancy kidney”’ and eclampsia tend to confer a certain amount of immunity 
upon the patient, but this statement is doubted by many authorities, and in this 
series it is obviously not the case. 


THE SIGNIFICANCE OF RECURRENT ALBUMINURIA OF PREGNANCY. 


If a woman runs a five per cent. risk of pregnancy kidney on one occasion, her 
chance of suffering on two occasions should be very much less than five per cent., 
unless the first attack has predisposed her to a second, or unless she was predisposed 
to the disease from the start. So far from conferring an immunity there can be 
no doubt that one attack of pregnancy kidney is associated with a very strong 
predisposition to another attack ; and this predisposition is best accounted for by 
assuming that the patient with recurrent albuminuria is really suffering from chronic 
nephritis. Two difticulties which arise, if we accept this view, must, however, be 
considered. In the first place many of the patients are free from signs and 
symptoms of renal disease in the intervals between successive pregnancies, and in order 
to explain this, it is usually assumed that the patient has permanent kidney damage 
insufficient to give rise to signs, except under the strain of pregnancy. There is no 
serious objection to this hypothesis, but its weakness lies in the difficulty of 
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demonstrating minimal amounts of kidney damage. The second difficulty in 
accepting the view that these are really cases of chronic nephritis is bound up with 
what seem to be firmly rooted ideas as to the difference between pregnancy kidney 
and chronic nephritis. Ul 8d 

If pregnancy occurs in a patient with well-marked chronic nephritis, there is as 
a rule no difficulty in distinguishing the disease from a pregnancy kidney in a 
previously healthy patient. The differences in the blood chemistry, in the cardio- 
vascular system, and in the history, are so striking in well-marked cases as to leave 
no doubt as to the diagnosis in each type. But in cases of recurrent albuminuria it 
is the exception to find any marked nitrogen retention in the blood, any strong 
evidence of permanent cardiovascular change, or any very early onset of the 
albuminuria. In other words, these patients in their second attack of albuminuria 
appear clinically as typical cases of pregnancy kidney; yet the mere fact that we 
know they have had albuminuria with a previous pregnancy, leads us to suppose that 
they must have permanent renal damage ; and for this reason alone the cases should 
be classed under chronic nephritis. 

The difficulty in giving a diagnosis to these cases is really — on the assump- 
tion that there is a sharp line of distinction between pregnancy kidney on the one 
hand and chronic nephritis on the other ; but all the clinical evidence goes to show 
that such a sharp distinction does not exist; and it seems futile to attempt to place 
all albuminurias associated with pregnancy into one of two groups, when actually 
there is every grade between the two. 

Chronic nephritis is a disease having signs and symptoms which are in many 
cases characteristic, and which are largely attributable to renal insufficiency. 
A patient suffering from this disease manifests the phenomenon of “ nephritic 
toxemia’”’ quite apart from pregnancy. 

Pregnancy kidney is a disease peculiar to pregnant women, in which renal 
insufficiency forms only a part of the clinical picture, but as far as this part is 
concerned it is identical with renal insufficiency brought about by any other 
pathological process. Inasmuch as it is an acute or subacute disease, it is not 
associated with secondary changes (e.g., in the cardiovascular system) that are found 
in chronic nephritis ; furthermore, in spite of considerable temporary functional 
derangement of the kidney, pregnancy kidney (probably on account of its shorter 
duration) appears to leave less permanent damage than is the case with other causes 
of nephritis. The usual extent of this permanent damage will be discussed later. 

The difficulty is thus to fit a clinical series, exhibiting every shade of distinction 
between chronic nephritis and pregnancy kidney, into these two hard and fast 
pathological groups, and the only way in which this can be done is to adopt a double 
pathology for many cases, reserving the single pathology for the cases in which there 
is no doubt as to the diagnosis. 

These cases of recurrent albuminuria may, therefore, be* regarded as due to 
chronic nephritis of a very low grade upon which a pregnancy kidney has been 
superimposed at a subsequent pregnancy, rather than cases of pure chronic nephritis. 
This distinction is not merely a quibble in terminology, since it explains why these 
patients are really running all the risks of a pregnancy kidney (including the risk of 
eclampsia) in addition to the risk they are always running, i.e., that of diseased 
kidneys ; and, furthermore, it explains why attempts to find criteria for distinguishing 
between these two classes are so unsuccessful—since many cases belong to both 
classes at one and the same time. It is probable that pregnancy is always accom- 
panied by pregnancy kidney to some extent. In a healthy woman this is subliminal, 
i.e., it gives rise to no signs or symptoms: but in a patient with even a subliminal 
amount of permanent renal damage the super-added pregnancy kidney is enough to 
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cause symptoms. It causes symptoms, not necessarily of chronic nephritis, but often 
of pregnancy kidney. 
PREGNANCY AS A TEST OF RENAL FUNCTIONS. 

We may look upon pregnancy as one of the most delicate tests of renal function 
that we possess, since an amount of structural damage, insufficient to give rise to 
any signs or symptoms, may yet make itself felt during pregnancy. This, of course, 
does not mean that no one with initially healthy kidneys ever gets pregnancy kidney, 
but it does mean that anyone who suffers from recurrent albuminuria with successive 
pregnancies has some permanent predisposition to the disease; and all the evidence 
is in favour of this predisposition being a chronic renal lesion. 


THE ALTIOLOGY OF CHRONIC NEPHRITIS DISCOVERED AFTER AN ATTACK OF 
PREGNANCY KIDNEY. 

If these cases are examined carefully, some light is thrown on the possible 
etiology of the chronic renal lesion. There are three possibilities. The first is that 
these patients were really suffering from chronic nephritis before their first attack of 
pregnancy kidney. This is the view often adopted. Slemons [5] in his series 
came to this conclusion, but, in the absence of any positive evidence, there is no real 
reason to assume that because a patient has chronic nephritis after a pregnancy she 
must therefore have had it before. The second possibility is that these cases of 
recurrent albuminuria are due to the effect of pregnancy on a patient who is inherently 
predisposed to renal disease without actually having structural kidney damage. 
In this connexion James Young [4] has shown that a patient may have a sequence 
of pregnancies, each of which is complicated by such abnormalities as albuminuria, 
eclampsia, death of the foetus 7m utero, or accidental hemorrhage, and yet be 
apparently healthy in the intervals between successive pregnancies. Such a state 
can be explained by assuming that an “unknown factor” is constantly present in 
the patient which manifests itself only during pregnancy and not in the intervals. 

If we believe that the patient who gets albuminuria is inherently predisposed to 
it, it is difficult to see why a patient may have several normal pregnancies, followed 
by one in which albuminuria occurs. In other words, we should expect albuminuria 
to be rare in multipare who have had previously normal pregnancies. 

In a series of seventy-eight patients in whom albuminuria was observed for the 
first time, twenty-one gave a history of previous albuminuria, stillbirth or miscarriage. 
When these are subtracted, there are left fifty-seven cases in which albuminuria 
occurred presumably for the first time. This number is made up of twenty-three 
(40 per cent.) multipare and thirty-four (60 per cent.) primipare. In this series, 
then, the first attack of albuminuria is not uncommon in multipare, and this suggests 
that in some cases at least there is no inherent predisposition to the disease; the 
predisposition is acquired after an apparently normal pregnancy. The most likely 
cause of an acquired predisposition to albuminuria is permanent renal damage. 
Amongst the nineteen cases in which albuminuria recurred with a second pregnancy, 
there are four in which still further pregnancies are recorded. In every such 
pregnancy the albuminuria recurred again (in three cases three times, and in one 
case four times), and there is no instance in this series of a normal pregnancy 
following two attacks of albuminuria. The conclusions drawn from this are that if 
a patient is so affected bya first attack of pregnancy kidney that her kidney function 
manifestly breaks down at the next pregnancy, it will almost certainly fail to maintain 
its normal function at any subsequent pregnancy, i.e. the predisposition to albuminuria 
is absolute, and the simplest explanation of this is that the kidney is permanently 
damaged as the result of the pregnancy, without there having been necessarily any 
inherent liability to kidney disease. 
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This, the third possibility, is not generally accepted on account of the belief that 
permanent renal damage is uncommon in these cases, indeed, one of the 
characteristics of the renal disfunction in pregnancy kidney is said to be that it 
is nearly always temporary. That it is temporary in some cases is certain from 
clinical observations, but there is no reason to assume that this is always the case; 
it is quite feasible to regard the renal condition as one which may or may not clear 
up. If it clears up entirely there is, of course, no difficulty in classifying the lesion 
as pregnancy kidney ; if it does not clear up it is clinically indistinguishable from 
chronic nephritis, due to other causes, but to argue that the chronic lesion must have 
preceded the acute one is quite unnecessary. A much simpler explanation is that 
the chronic nephritis was due solely to the damage caused by the pregnancy kidney. 
To take the parallel example of acute nephritis—it is recognized that acute nephritis 
may or not clear up completely, but in the latter event we do not assume that a 
chronic renal lesion must have preceded the acute one; neither is there any reason 
to assume that a chronic renal lesion discovered after a pregnancy must have been 
present before. In this connexion it must be mentioned that many observers 
recognize the possibility of a pregnancy kidney leading to chronic nephritis, but 
it is not usually regarded as of great importance. De Wesselow [6], from 
chemical examinations of the blood, concluded that permanent renal damage may 
sometimes follow pregnancy kidney. Caldwell and Lyle [7] found evidence of 
permanent kidney damage in two out of twenty-four eclamptics examined over a year 
after delivery ; their conclusions were based on clinical and chemical examinations. 
Wolff and Zade [8] recognize that “ pregnancy toxemias” may not infrequently 
cause chronic nephritis. Gibson |5| examined fourteen eclamptics several years 
after delivery, and found definite evidence of chronic nephritis in five cases, and 
doubtful evidence in two cases. Out of twelve patients who had suffered from 
“ pre-eclamptic toxemia” two were found to have chronic nephritis when examined 
some time after delivery. In all these cases, Gibson points out, there was absolutely 
nothing in the history to suggest any antecedent kidney disease. Koblanck (quoted 
by Gibson) found 6-5 per cent. of patients had chronic nephritis as a result of 
“pregnancy toxemia.” 


AN ANALYSIS UF TWENTY-EIGHT CASES IN WHICH A SECOND PREGNANCY 
OCCURRED AFTER A PREGNANCY ASSOCIATED WITH ALBUMINURIA. 


In the series under consideration there are twenty-eight cases of albuminuria with 
pregnancy, in which a subsequent pregnancy occurred. Amongst these the 
albuminuria recurred in nineteen cases, and did not recur in nine cases. An attempt 
has been made to estimate the state of the kidney before the first pregnancy with 
albuminuria, and this has been done mainly on history—but in some cases notes of 
clinical observations on the patient had been made at various times before the onset 
of the albuminuria, and these have been made use of wherever possible. It was 
found that in only one out of the twenty-eight cases was it possible to say for certain 
that there had been any renal disease ante-dating the pregnancy in which 
albuminuria occurred. In six other cases the history and clinical findings 
suggested that a chronic renal lesion preceded the pregnancy, but the evidence 
was not considered definite enough to class them as chronic nephritis. In none of 
these cases was there anything to suggest a renal lesion before marriage, so that 
even if they were really cases of chronic nephritis, it is still possible that, in some 
instances, the kidney damage occurred as the result of a previous pregnancy before 
the patient came under observation. In all the remaining twenty-one cases it is 
known definitely that albumin was absent from the urine when the patient was first 
examined (usually between the fifth and seventh months of the pregnancy). A 
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history of scarlet fever was obtained in only two cases, and of recurrent sore throats 
in only eight cases. In no case was there a history of cedema of the feet or face, or 
of severe headaches before pregnancy. Each case was assessed separately on a 
consideration of these and other signs and symptoms, but the above figures are given 
to indicate the type of data from which conclusions have been drawn. It is, 
of course, impossible to say definitely that a patient did not have a permanent 
renal lesion before the pregnancy, but a very good idea of the probable state 
of the kidneys before the pregnancy can be obtained from the foregoing 
considerations. 

We can thus consider three groups :— 

(1) In which pregnancy occurred merely as an incident in the course of a definite 
chonic nephritis. One case. Albuminuria recurred at subsequent pregnancy. 

(2) It which it is possible (and perhaps probable) that a chronic renal lesion 
existed before the first pregnancy with albuminuria. Six cases. Albuminuria 
recurred at subsequent pregnancy in six cases. 

(3) In which there was no evidence of pre-existing renal disease, and in many 
cases positive evidence of its absence. Twenty-one cases. Albuminuria recurred at 
subsequent pregnancy in twelve cases. 

In the first group it is obvious that pregnancy cannot be blamed for the renal 
condition. In the second group it is impossible to say how far the first pregnancy 
with albuminuria was responsible for the kidney function breaking down at the next 
pregnancy, since the initial state of the kidney could not be estimated with any 
certainty. For this reason (and because the numbers are so small) no conclusions 
will be drawn from these figures. In the last group, however, we have every reason 
to believe that the patients were normal healthy women before the pregnancy in 
which albuminuria was first observed; i.e., out of twenty-one initially healthy 
women who had albuminuria of pregnancy, twelve (57 per cent.) had a recurrence with 
a subsequent pregnancy. An apology is perhaps needed for translating “ twelve” 
into a percentage, but this is done merely for convenience; it would have been 
possible to increase the number of cases under consideration by including patients 
admitted to hospital from outside the “ Distzict,’’ but had this been done, the figures 
would have lost some of their value, since, as they stand, they are based upon 
entirely unselected cases. 


THE INCIDENCE OF CHRONIC NEPHRITIS AS A RESULT OF PREGNANCY KIDNEY 
IN PREVIOUSLY HEALTHY WOMEN. 


The reasons for regarding a recurrent albuminuria of pregnancy as evidence of 
chronic nephritis have already been set forth, and the conclusion that is drawn from 
these figures, therefore, is that 57 per cent. of previously healthy women developed 
a certain amount of permanent renal damage as a result of their first attack of 
pregnancy kidney. This is a very high incidence, probably because the diagnosis 
of chronic nephritis is based on a very delicate test, i.e., the response of the kidney to 
pregnancy—and, of course, the validity of this test may be questioned. 


An ANALYSIS OF THE LATE RESULTS IN FORTY-FOUR CASES OF ALBUMINURIA 
OF PREGNANCY. 

For this reason a second series has been investigated, in whith the state of the 
kidney after delivery has been estimated on the results of clinical examination 
of the patient. Forty-three patients were examined at periods varying from six 
months to five years after delivery. (In one other case the patient died twelve days 
after delivery.) In all cases symptoms suggestive of a pre-existing nephritis have 
been considered, and wherever possible clinical observations that were recorded 
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before the pregnancy have been made use of; so that the patients could be classed 
as ‘ chronic nephritis,” ‘? chronic nephritis,” or “* not chronic nephritis.” : This refers 
to the state of the kidney before the onset of the pregnancy in which the albuminuria 
occurred. All these cases had albuminuria during pregnancy. At the examination 
after the pregnancy the patients were re-grouped, the diagnosis being based this time 
on examination of the urine, the cardiovascular system, the fundus oculi, etc., in 
addition to consideration of the previous history. 

These three groups are as follows :— 

I. “ Chronic Nephritis.’-—Cases in which the history of a chronic renal lesion 
ante-dating the pregnancy was considered conclusive, two cases. 

II. “? Chronic Nephritis.”—Cases in which the history was suggestive, but not 
conclusive, of a chronic renal lesion ante-dating the pregnancy, five cases. 

Findings after Delivery—‘ Not chronic nephritis,’ one case. “ ? chronic 
nephritis,” one case. “Chronic nephritis,” three cases. 

III. ‘ Not Chronic Nephritis.”—Cases in which there was no history suggesting 
that a chronic renal lesion ante-dated the pregnancy, thirty-seven cases. 

Findings after Delivery.—'‘ Not chronic nephritis,” twenty-five cases. ‘‘? chronic 
nephritis,” seven cases. “Chronic nephritis,” five cases. 

A striking feature of this series is that there are only two cases which were 
considered undoubted chronic nephritis before the advent of the pregnancy under 
consideration ; this is probably because pregnancy is a rare event in patients with 
well-marked renal disease, and should it occur, abortion usually takes place early on. 
Most of the patients did not come under observation until the sixth or seventh month 
of their pregnancy, and this explains why there is such a small proportion of this 
type of case. In one of these patients pregnancy was terminated as soon as possible, 
but she died from cerebral haemorrhage twelve davs after delivery. In the other 
case the patient was examined two years after the labour, and found to have a very 
hypertrophied heart, a systolic blood-pressure of 220 mm., and albuminuria. These 
cases illustrate the consequences of a pregnancy kidney superimposed upon a severe 
chronic nephritis. 

Among the five cases in which the history was suggestive, but not conclusive, 
of a renal lesion ante-dating the pregnancy, it will be seen that only one case was 
free from all signs uf chronic nephritis when examined after pregnancy ; one showed 
signs which suggested the development of a chronic lesion; and in the remaining 
three there was no doubt, upon physical examination, as to the diagnosis of chronic 
nephritis. It is difficult to draw conclusions in this group, but the impression 
obtained is that the pregnancy had caused increased permanent damage in at least 
three of the cases. 

In the last group of thirty-seven patients there was no reason to suppose that 
any renal deficiency existed before the first attack of albuminuria. In every case 
the urine was albumin free when the patient was first seen; a history of scarlet 
fever was obtained in only six, and of recurrent sore throats in only ten. In no case 
was there any history of cedema or severe headaches before pregnancy. The 
conclusions drawn from this group are that out of thirty-seven previously healthy 
women who suffered from pregnancy kidney, in five (14 per cent.) undoubted chronic 
nephritis developed as a result of their pregnancy, and in addition to this, in seven 
(19 per cent.) a doubtful renal lesion developed. In only 25 (67 per cent.) could it 
be said that the kidneys were certainly not permanently damaged. 

The incidence of chronic nephritis, when the diagnosis of the kidney condition is 
based upon physical examination, is thus much less than when recurrence of 
albuminuria with a subsequent pregnancy is taken as evidence of chronic nephritis. 
But even if the latter term is confined to cases in which advanced changes have 
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occurred, it is evident that the end-results of pregnancy kidney are very unsatisfactory 
from this point of view. 


THE INCIDENCE OF ECLAMPSIA IN PATIENTS UNDER TREATMENT FOR 
ALBUMINURIA. 


Two instances of eclampsia are included in the whole series. One occurred in a 
patient three weeks after she had refused to have the pregnancy terminated on account 
of albuminaria, which was not responding to medical treatment. The other occurred 
in a patient whose urine had been free from albumin, and who had been free from 
symptoms when examined four weeks previously; she was admitted after one 
eclamptic fit, when albuminuria was observed for the first time. If the case in 
which the patient refused induction is excluded, it is remarkable that in seventy- 
eight cases, no case of eclampsia occurred in patients actually under treatment for 
albuminuria. 


THE PREVENTION OF ECLAMPSIA IN CASES OF ALBUMINURIA OF PREGNANCY. 


It has been shown that when albuminuria occurs in the course of pregnancy the 
patient runs two main risks; first the risk of eclampsia, and secondly a more remote 
risk of permanent renal damage. 

With regard to the risk of eclampsia, it is remarkable that only two cases 
occurred in this series. This fortunate result is due to the fact that eclampsia is 
kept so much in mind, that steps are always taken to terminate pregnancy when the 
danger signals arise. These danger signals have been mainly confined to simple 
clinical symptoms, e.g., a persistently high blood-pressure, the occurrence of definite 
eye symptoms or headaches, and the onset of epigastric pain and vomiting, and the 
fact that, by their recognition, the development of eclampsia has been avoided, shows 
that they are easily recognized and reliable indications. Chemical investigations of 
the blood and urine have been disappointing, since, as a rule, the need for induction 
of labour has been quite obvious before any chemical tests (e.g., Fouchet’s reaction, 
blood-urea, etc.) have pointed in this direction. Of the two cases in which eclampsia 
did occur, the first would probably have been avoided had the patient submitted 
to induction of labour when advised, three weeks earlier. The second was a 
fulminating case, and it is difficult to see how such cases can be avoided, unless the 
urine is to be examined from day to day in all pregnant women. The institution of 
routine ante-natal examination should practically eliminate all eclampsia except the 
fulminating cases. 


THE POSSIBILITY OF TERMINATING PREGNANCY WITH A VIEW TO AVOIDING 
PERMANENT RENAL DAMAGE. 


It has been shown that the late results of albuminuria are far less satisfactory, 
and so long as pregnancy kidney is not credited as the primary cause of chronic 
nephritis in some cases at least, we cannot hope to improve these results. Reasons 
have already been given for regarding pregnancy kidney as the main etiological 
factor in the causation of permanent renal damage in many cases, and, if this is 
admitted, we can consider the possibility of terminating pregnancy with the object 
of avoiding not only eclampsia, but also chronic nephritis. 

In order to discover in which cases labour should have been induced earlier (with 
a view to avoiding permanent renal damage) we can again resort either to chemical 
or clinical methods, or to both. 


MH—Osst,2 xX 
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THE PLACE OF BIOCHEMISTRY IN DIFFERENTIATING THOSE CASES WHICH WILL 
DEVELOP A PERMANENT RENAL LESION, FROM THOSE WHICH WILL NOT. 


The results of chemical analysis of the blood have been discouraging. At best it 
aims at demonstrating the presence or absence of permanent renal damage, and it is 
poor treatment that waits until permanent damage is demonstrable before steps are 
taken to deal with it. In pregnancy kidney we are dealing with a disease which 
may or may not lead to permanent renal damage, and it should be the object of any 
treatment adopted to avoid the catastrophe rather than to treat it once it has 
occurred. For this reason, any chemical analysis which aims at demonstrating an 
underlying “ nephritic ” toxamia, cannot possibly help us to decide in which cases a 
chronic lesion is likely to develop in a kidney which, at the time of examination, 
is not permanently damaged. Quite apart from this, the results of chemical 
investigations are equally disappointing when we try to use them to divide the 
albuminurias of pregnancy into ‘“nephritic” and “pre-eclampiic” types. This is 
probably because many cases are really examples of the two diseases occurring at 
the same time, and if this is so, it is futile to attempt to classify them as the one or 
the other by chemical or any other methods. If biochemistry is going to tell us in 
which patient chronic nephritis is likely to develop as a result of her pregnancy 
kidney, before the damage is actually established, it will not be upon the present 
lines of development. In the meanwhile, many patients do develop a chronic renal 
lesion as the result of pregnancy, and in the hope of diminishing the incidence 
of this serious disease we must turn to clinical methods for help in diagnosis. 


THE VALUE OF CLINICAL OBSERVATIONS IN FORMULATING A REMOTE PROGNOSIS 
DURING THE TREATMENT OF ALBUMINURIA OF PREGNANCY. 


In this investigation forty-four patients were examined at long intervals after 
delivery, and upon physical examination they were classified into two groups : 
Group 1.—Chronic Nephritis, and ? Chronic Nephritis. Group 2.—Not Chronic 
Nephritis. From this number seven were afterwards omitted, because they gave a 
history, or had physical signs, which suggested that a chronic renal lesion was 
present before pregnancy. This leaves thirty-seven cases in which there was no 
reason to suppose that any renal damage existed before the pregnancy under 
consideration, and each of these has been placed in one of the two groups. Various 
clinical observations that were made during the pregnancy have then been compared 
in the two groups. 

_ Diagnosis AFTER DELIVERY 





OBSERVATIONS DURING PREGNANCY 


Group 1 Group 2 * 
Presumably healthy women Chronic nephritis 
and ? chronic Not chronic 
nephritis nephritis 
37 cases 12 cases 25 cases 
Average ye of gestation at onset of albuminuria ioe = weeks coe 35 weeks 
Average duration of albuminuria, before labour .. esis sie ag 
Average age of patient .. ‘ . ae es 92 years ea 24 years 
Proportion of primipare a ee a ‘i 5/12 “ 16/25 
Proportion of multipare = 7/12 wae 9/25 
Average number of previous pregnancies (in multipare)... 6 ae 2 
Average highest blood-pressure om ae 150 mm. én 130 mm. 


In dealing with such a small number of cases, it is perhaps unwise to draw any 
conclusions, but while fully realizing the limitations in this direction, even this 
small number may be useful in giving some idea as to what are the factors upon 
which we can base a prognosis, during our treatment of a case of albuminuria. The 
significance of the various clinical observations will now be considered. 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 841 


Section of Obstetrics and Gynexcology 49 


The Period of Gestation at the Onset of the Disease.—It will be seen that in 
Group 1, the average period is stated to be thirty-two weeks. It is clear, therefore, 
that when the albuminuria comes on early, it is much more likely to leave permanent 
renal damage than when it comes on later. It may be said that the cases in which 
albuminuria occurred early on were really cases of chronic nephritis from the start, 
but against this it must be repeated that, so far as is possible, all cases of pre- 
existing renal disease have been excluded from this series. 

Duration of the Disease-—The patients in whom there was no permanent 
damage after delivery, suffered on the average for only three weeks, before pregnancy 
ended ; whereas in the cases in Group 1 the disease lasted, on the average, for five 
weeks. The difference here is really greater than the figures suggest, since in many 
cases of severe albuminuria (from which permanent renal damage would be more 
likely to result) induction of premature labour was carried out; whereas in the less 
severe cases it was less frequently performed. This factor would, to some extent, 
tend to level up the figures in the two groups; but in spite of this there is still a 
marked difference. The conclusion therefore is that a prolonged albuminuria, whether 
severe or not, is likely to lead to permanent renal damage. 

Age.—The prognosis with regard to permanent damage is much more favourable 
in younger women; this may, of course, be merely because the younger the patient, 
the more likely is she to be a primipara ; but it is possible that in young women, the 
kidney is better able to withstand the condition of pregnancy kidney without becoming 
irreparably damaged. 

Parity.—The number of previous pregnancies seems to influence the prognosis 
very considerably. In the first place, there is a larger proportion of multipare in 
the cases which showed chronic nephritis than in those that did not. Secondly, 
amongst the multipare, the average number of previous pregnancies was much 
greater in Group 1 than in Group 2. Perhaps the previous pregnancies, in spite of 
appearing normal, have in these cases caused gradually increasing renal damage 
which has not become obvious until (on the average) the sixth pregnancy. 

Blood-pressure.—The average highest blood-pressure was greater in Group 1 than 
in Group 2. 

To summarize, we may say that the most important signs, before delivery, upon 
which a remote prognosis can be based in albuminuria of pregnancy, are the blood- 
pressure and the duration of the albuminuria. In addition to this, it is also evident 
that the older the patient, and the greater the number of preceding pregnancies, the 
worse the ultimate prognosis. If the incidence of chronic nephritis is to be lessened 
in these cases, we must resort to earlier induction of labour; but it is essential, in 
order to avoid needless interference, to be able to select the cases in which permanent 
damage is likely to follow a prolonged albuminuria: a consideration of the above 
series will give some help in deciding this question. 


THE INDICATIONS FOR INDUCING LABOUR WITH A VIEW TO AVOIDING 
PERMANENT RENAL DAMAGE. 


The indications for induction with a view to avoiding eclampsia are well defined, 
and if, in addition to this, we would avoid at least some cases of chronic nephritis, 
we must add one other indication, i.e., prolonged albuminuria, whether other signs 
are present, or not. It is difficult to define exactly the term “ prolonged albuminuria,” 
but in any case in which albuminuria persists for three weeks, termination of 
pregnancy should be seriously considered for that reason alone. In the case of a 
young woman who had had no previous pregnancies, one would sometimes be inclined 
to allow the pregnancy to continue for a longer period; in an older woman with 
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several previous pregnancies, for a correspondingly shorter period ; but no hard-and- 
fast rules can be laid down, each case must be decided upon by a consideration of 
the whole clinical picture. 


THE PROGNOSIS FOR THE FETUS. 


There can be only one reason for withholding induction in these cases; and that 
is based on consideration for the child. Among the twelve cases in Group 1 there 
were three stillbirths. Among the twenty-five cases in Group 2 there was one 
stillbirth. It is seen, therefore, that the very cases in which a chronic renal lesion 
developed were those in which a dead foetus was likely to result. This should, to a 
certain extent, dispel any reluctance to induction that may exist: since, in allowing 
pregnancy to continue, we are exposing the mother to a very real risk of permanent 
renal damage for the sake of what may be a macerated foetus. 


THE TREATMENT OF PREGNANCY ASSOCIATED WITH CHRONIC NEPHRITIS. 


There were, in addition to the cases considered above, seven cases in which 
chronic nephritis probably existed before the pregnancy in question. This small 
number is probably due to the fact that women who are the subjects of well-marked 
renal disease seldom become pregnant; and, if they do, they usually abort early. 
Opinion is unanimous that pregnancy should be terminated in these cases as soon as 
possible. 


THE DANGERS ASSOCIATED WITH THE DIAGNOSIS OF ‘“ FUNCTIONAL 
ALBUMINURIA ”’ IN PREGNANCY. 


There is one other group of cases which will be considered separately. It is 
stated that albuminuria during pregnancy may, in some cases, be of no significance, 
and if so, the diagnosis of “ functional albuminuria” is often made. The experience 
gained at the ante-natal clinic tends to make one sceptical as to the existence of such 
cases; or, perhaps, it would be better to say that there is no way of telling 
which cases of albuminuria are entirely without danger. The term “ functional 
albuminuria ’”’ has no pathological meaning, and its use can only be justified on 
clinical grounds, i.e., it is taken to mean that there is no danger immediate or remote 
to the mother or foetus. Asa test for “functional albuminuria” it is said that if 
the patient is put to bed, the albumin should disappear from the urine. Rest in bed 
was a routine measure in practically all cases; and yet it was found that in only 
eleven out of 111 did the albuminuria clear up before delivery. This shows that not 
more than 10 per cent. of albuminurias belong to this group, even if its existence 
is recognized. 

But there is considerable evidence to show that the group does not exist at all. 

Of the eleven cases in which the albumin cleared up before delivery two patients 
became pregnant again at a later date, and of these, one had albuminuria on the second 
occasion. 

There are thirty-one cases in which albuminuria was the only abnormal sign or 
symptom during pregnancy. Among these patients a subsequent pregnancy occurred 
in fifteen, of whom thirteen had a recurrent albuminuria. 

Thus, neither rapid response to treatment, nor absence of other signs, in 
albuminuria of pregnancy, is evidence that the patient is running no danger; and 
it is much more satisfactory to eliminate “functional albuminuria” from the 
terminology as having no precise pathological meaning, and as giving rise clinically 
to a false sense of security. 

(The author wishes to thank the Obstetric Surgeons at Guy’s Hospital for 
permission to publish these figures.) 
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Discussion.—Mr. A. CROOK said he considered this paper most important. He could not 
quite understand the high number of cases in which albumin had been present in more than 
one pregnancy. In his (the speaker's) series of about 105 cases (not yet published), only 
about 12 per cent. had had albumin on more than one occasion. Perhaps the cases reported 
to-night from an ante-natal clinic were partly “ weighted,” inasmuch as there was a tendency 
for patients who were not feeling quite well to put in more attendances than those who were 
carrying their pregnancies satisfactorily, while in his own series practically all the cases were 
private patients. The statement that albuminuria appearing as early as the second to the 
fourth month was more likely to be persistent or was due to a chronic nephritis was quite in 
keeping with his results. With regard to the disappearance of albumin from the urine being 
taken as an indication of recovery of renal function, the cases reported by J. H. Fisher, who 
followed some of them up for eight or ten years, showed that though the albumin might quite 
disappear, the patients died of chronic uremia. His (Mr. Fisher’s) work had been on 
ophthalmic lines, dealing with the retinal hemorrhages. 

Mr. J. M. WYATT wondered if any biochemical examination had been carried out in 
testing the renal efficiency of the cases examined post-natally. 

With regard to treatment, he was not in full agreement with Mr. Gibberd, as he felt that 
in a primigravida with a pregnancy kidney it was wiser to terminate the pregnancy early with 
a view to a complete recovery, than to prolong it with a view to getting a live child and 
risking the chance of the patient becoming a chronic nephritic ; whereas in the patient who 
already had chronic nephritis one should aim at getting a live child and then point out the 
risks of further pregnancy and, if the patient wished, sterilization should be carried out. 

Biochemical investigations were of great value in these cases, but the work must be done 
by an expert, and he himself was fortunate in having as a colleague Dr. de Wesselow, who 
carried out this work for him. 


Endometrioma: A Case for Diagnosis.’ 
By L. C. Rivett, F.R.C.S. 


THE patient was a woman, aged 30. She is unmarried, but had been living as a 
married woman for nearly four years. No history of any pregnancies. Her 
menstrual periods had always been regular, duration about six to seven days, and 
previously to this only very slight pain for the first day or two. 

For the last two years she had complained of a very severe pain which came on 
on the sixth day after the commencement of the monthly period. It lasted just over 
a day, and was so severe in character that she had to lie up. 

Two months before I saw her dilatation and curettage had been performed for the 
relief of this pain. The period following was said to be slightly less painful, but the 
next one was, if anything, worse, and I saw her on the seventh day of that period. 

On examination there was a slight dark-coloured sanious discharge. The vagina 
just admitted two fingers, and an indefinite polypoid mass could be felt, apparently 
hanging from the vault of the posterior fornix. There was indefinite resistance in 
the pouch of Douglas. 


iHeld over from account of the meeting of November 18, 1927, in order to include the report from the 
Pathology Committee. 
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I examined her under an anesthetic, and found what looked like polypoid 
granulations, springing from a lacerated wound about 1 in. long in the vault of the 
posterior fornix. The granulations were scraped off, and a section is shown 
(section A). 

The resistance in the posterior fornix could be felt more clearly under the 
anesthetic. I made a tentative diagnosis of traumatism with some pelvic in- 
flammation, and decided to do no more at that time. The vaginal vault healed well, 
and, twelve days later, as the resistance was still the same, I opened the abdomen. 

There were light recent adhesions binding omentum and intestines to the uterus, 
which separated easily, and exposed a pale pink mass of soft friable tissue of the 
consistence of “ junket,’’ which was scooped out in two handfuls, and did not appear 
to have any definite attachment other than by light adhesions. The tubes and 
ovaries appeared normal. There was only slight oozing from the back of the uterus, 
and no vessel that required tying. 

I thought that the mass was organizing blood-clot with peritoneal effusion 
resulting from the trauma, and did not search for any further lesion. It was only 
when I saw section B that I realized that the case was interesting. 

Section B shows a highly cellular matrix with many glandular acini, lined by a 
regular columnar-celled epithelium, containing goblet cells. 

It is unlike any section I have seen before, and I should be glad of opinions as to 
its nature, and as regards prognosis. 


REPORT OF THE PATHOLOGY COMMITTEE. 


Two sections were considered: A, a section taken from the tissue removed from 
the vagina, and B, a section of the tissue removed at operation from the pouch of 
Douglas. 

Section A.—This section passes through the entire thickness of the vaginal skin. 
The vaginal epithelium shows many breaches in the surface continuity, and in such 
places the deeper cells of the squamous layer are seen to be undergoing metaplasia, 
sending down processes of columnar cells which form definite follicles. (On further 
consideration, the Committee decided that this so-called metaplasia was the 
appearance produced by columnar-lined glands opening upon a squamous surface.) 

The deeper tissue shows gland spaces lined by columnar epithelium, with goblet 
cells. These spaces vary greatly in size, the larger ones containing blood. 

Section B.—Is composed of large, irregular gland-like spaces, lined by columnar 
epithelium of the uterine type. These are enclosed in a cellular stroma which is 
loose, with spaces therein, and resembling myxomatous tissue. In some places the 
cells are crowded together as in endometrial stroma. Blood-vessels are scanty, 
and there is no blood in the gland spaces. A layer of columnar epithelium can be 
traced around the surface with gland openings upon it. 

These appearances resemble endometrium in so many respects that this growth 
must be included in the category of the endometriomata. 
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Some Observations on Diphtheria Carriers. 


By J. E. McCartney, M.D., D.Sc., and Wituiam C. HARVEY, 
M.B., Ch.B., D.P.H. 


ABSTRACT.—The results of the clinical examination of 288 diphtheria carriers, 300 
diphtheria patients, and 100 diphtheria convalescents ready for discharge are given. It is 
shown that the proportion of abnormal conditions in the nose and throat of the carriers (94-1 
per cent.) is higher than in the diphtheria patient group (73 per cent.), and considerably 
higher than in the recovered convalescent cases (52 per cent.). This is particularly noticeable 
when the proportion of cases with nasal abnormalities is considered in the three groups, 
namely, in carriers 72-2 per cent.; in diphtheria patients 42-6 per cent.; while in negative 
convalescent cases the figure is only 7 per cent. Further, the departures from normal in the 
recovered convalescents are generally enlarged but healthy looking tonsils which do not appear 
to interfere with the natural elimination of diphtheria bacilli during convalescence. 

The greatest proportion of carriers is in the age group 1 to 5 years, and owing to the small 
size and anatomical complexities of the nasal passages, the pathological conditions tend to 
persist and make examination and treatment difficult. The figures indicate that the presence 
of pathological conditions in the nose and throat of diphtheria patients is conducive to the 
establishment of the carrier state. 

It has been shown during the investigation that the presence of diphtheria bacilli in 
carriers is intermittent, and that there may be failure to isolate the organisms over long 
periods of time although the patient may still be infective. 

It is emphasized that even three negative culture results are not sufficient to establish 
that a carrier is completely free from infection. 


This paper deals with observations recorded during an investigation on diphtheria 
carriers in the Metropolitan Asylums Board’s Hospitals. Up to the present, 350 
carriers have been examined. Two aspects of the investigation, namely, the clinical 
examination of carriers and controls, and the intermittency of diphtheria bacilli in 
carriers, will be considered here. The laboratory work was carried out by Dr. W. 
C. Harvey, while for the clinical work the co-operation of Mr. Humphrey Marriner, 
F.R.C.S., was secured. 

GENERAL EXAMINATION. 


All the carriers were examined twice weekly, swabs being taken from the throat, 
each nostril, and, if necessary, from the ear. Where observations on the exact site 
of the bacilli were made, material was obtained by means of a platinum loop, and 
immediately inoculated into Loeffier’s serum medium. 

A modification of Pugh’s stain was used. An oxidation product of toluidin blue, 
called azur L., was specially made for us by Mr. G. T. Gurr, and added to the acetic 
acid toluidin blue mixture. The granules appeared more sharply defined and the 
organisms were more easily recognized. 

In each case the diphtheria bacilli were tested for virulence by the intracutaneous 
method in the guinea-pig, and only those cases from which virulent diphtheria bacilli 
were isolated are included in the present series. The term “ carrier’ was applied 
only to cases which harboured virulent diphtheria bacilli twelve weeks or longer 
after the onset of the clinical disease. 

MH—EPID. | 














846 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


28 McCartney and Harvey: Some Observations on Diphtheria Carriers 


CLINICAL EXAMINATION OF CARRIERS AND CONTROLS. 


During the investigation it was considered important to examine the upper 
respiratory passages of the carrier from a clinical standpoint, to discover whether 
any abnormality or pathological condition was present which might exert an 
influence on the carrier state. This was carried out by Mr. Humphrey Marriner, 
who also performed such operative measures as the removal of tonsils and adenoids, 
and the exploration and cleaning out of antra. 

In the present series 288 carriers were thus examined clinically, and as a control 
300 diphtheria cases were similarly examined four or five weeks after their admission 
to hospital. In addition, 100 diphtheria cases were examined immediately before 
discharge. Thus three groups of cases are available for comparison. It should be 
noted that several patients appear in two of the groups, that is, when examined 
during the fourth or fifth week of the disease, and on discharge or as carriers. 

The age-periods of the three groups corresponded closely, except that the 
numbers in the 1 to 5 years group were greater among the carriers than among the 
diphtheria patients or the discharge cases. 

In the clinical examination, particular attention was directed towards recognizable 
abnormalities of the nose, naso-pharynx, throat and ears. As the majority of the 
cases were in children under five years of age, the difficulties of examination were 
often considerable. Any departure from the normal was classed as pathological, as 
it was not known to what extent these might induce or sustain the carrier condition. 
These abnormalities included crusting of the nasal mucous membrane, enlarged or 
engorged turbinates, deflected nasal septa, enlarged tonsils, and increase of adenoid 
tissue. The majority of carriers examined showed pathological conditions present 
in both the nose and the throat ; a small proportion showed lesions in either the 
nose or throat only, and a very small percentage (5-2) showed no apparent 
abnormality. 


RESULTS OF CLINICAL EXAMINATION OF 288 DIPHTHERIA CARRIERS. 


Per cent. 
Pathological conditions in throat only 
* *% in one or both sides of the nose only 
s a in nose and throat : 
= in ear only 
Nothing abnormal - 


\ 
j 72-2 


, s2b8e 
SASSS, 


The following table shows the distribution of iiilaibaas conditions in 286 
carriers according to the age-group. 


Throat Nose Throat Nothing 
Age only only and nose abnormal 
affected affected affected found 
Under 1 year van = 1 — 3 66 2 oe 1 
1—5 years i inca 36 fee 37 ins = 
(one cleft palate) 

5—10 ,, vo a 18 20 ees 32 ‘s 5 
10—15 ,, ee ae 7 5 5 1 
Over 15 years... ies 1 2 4 —_ 

Total es 63 67 141 _ 15 


It is to be noted that in the cases over 15 years of age, the ages of the patients 
are as follows: 18, 18, 19, 23, 20, 27, and 18 years. 


The two cases in which the ear only was affected are omitted from this table. 

It will be observed that the majority of cases (62°5 per cent.) are in the 1-5 years 
group, while 254 cases (88°8 per cent.) were in cases not exceeding 10 years of age. 

The average duration of the carrier state, according to the site of the pathological 
condition, was determined, and the results are shown in the following table :— 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 847 


Section of Epidemiology and State Medicine 29 


TABLE SHOWING THE AVERAGE DURATION OF THE CARRIER STATE ACCORDING TO THE 
CLINICAL SITE OF THE ABNORMALITY. 


Weeks 
Nose only affected ~ ree oon a _ coe one on 24-3 
Nose only slightly affected... ane 19-5 weeks 
One side of the nose only an 25-2 ,, 
Both sides of the nose ‘aa out 2-5 ,, 
Both nose and throat affected 23-5 
Throat only affected... 19-0 
Ear, nose, and throat affected 37-0 
Ear and throat affected... on ose ie sas na jn sae 31-1 
Ear and nose affected ... nia = ele be ie sab ini 27-1 
Nothing abnormal found in nose, throat, or ear ... con sais ie oe 18-0 


Two patients had cleft palates. In one of these the condition cleared up within 
six months; the other, on whom an unfinished operation was performed, has been a 
carrier for over two years, and is still positive. No form of treatment has had any 
effect in this case, and hospital difficulties have made the completion of the operation 
impossible. In two patients ozena was present, and in each the carrier state was 
of long duration. In three patients the antrum of Highmore was affected, and here 
again the carrier state was prolonged. 

Thus it will be seen that the presence of abnormalities in the nose coincides with 
a long duration of the carrier state. It must be remembered, however, that the 
treatment, which was continuous during this investigation, had a decided influence 
upon the duration of the carrier condition. It reduced the period of carrying in 
those patients with abnormalities in the nose, or nose and throat, since they were 
usually chosen for treatment, This fact, therefore, serves to emphasize the importance 
of the results shown in the foregoing table. 


CLINICAL EXAMINATION OF DIPHTHERIA CONVALESCENT CASES. 


The examination of the 300 diphtheria convalescent patients yielded different 
results. The proportion with abnormal conditions in the nose was much smaller 
than among the carriers. The complete figures obtained from diphtheria convalescents 
shown according to age group, with numbers of cases and percentages, are as 
follows :— 


faABLE SHOWING THE DISTRIBUTION OF ABNORMAL CLINICAL CONDITIONS IN DIPHTHERIA 
CONVALESCENT CASES, ACCORDING TO AGE-GROUP. 


Throat Nose Throat and Nothing 

Ave only only nose abnormal 
affected affected affected found 
Under 1 year ns _ ie — a — ots 1 
lto5vears ... pas 28 oe 15 eee 31 ewe 25 
5 to 10 ,, a ‘i 43 me 19 eee 40 ive 27 
10tol5 ,, ron Kee 1] oe 5 aa 13 -_ 14 
Over l5 ,, ace eee 9 eee 2 3 eee 14 
Totals on 91 ots 41 _ 87 ove 81 
Percentages ane 30-3 oe 13-6 — 29 ooo 27 


The patients were chosen indiscriminately, irrespective of age or severity of the 
disease, and were examined after about four weeks’ stay in hospital. Among them 
were cases of faucial, nasal and faucial, laryngeal, ophthalmic and bacteriological 
diphtheria. The ages, over 15 years, ranged from 16 to 59 years. No pathological 
condition of the ear was noted; several patients had had their tonsils removed, a 
fact also noted in some of the carriers. 

Four convalescent patients examined in one ward showed two with nothing 
abnormal, and two with definite pathological conditions. The two former gave 
negative results on bacteriological examination, while the latter gave positive 
cultures. 
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Of these 300 diphtheria convalescent patients thirteen became carriers, and in all 
of these cases there was some clinical abnormality such as unhealthy tonsils, 
enlarged turbinates, nasal crusting and discharge. Eleven of these thirteen had 
definite abnormal conditions in the nose, nine had pathological findings in the throat ; 
in seven both nose and throat were affected, and in no instance were the nose and 
throat clinically healthy. 

These results indicate that pathological conditions of the nose and throat are 
conducive to the establishment of the carrier state. 


EXAMINATION OF CONVALESCENTS IMMEDIATELY BEFORE DISCHARGE. 


One hundred diphtheria patients free from diphtheria bacilli were examined 
clinically previous to discharge. The findings are shown in the following table. 


TABLE SHOWING THE CLINICAL FINDINGS IN DIPHTHERIA CONVALESCENTS IMMEDIATELY BEFORE 
DISCHARGE FROM HospPITaAL. 100 CASEs. 


Throat Nose Throat and Nothing 
Age only only nose abnormal 
affected affected affected found 
Under 1 year bs — " - — - 
1 to 5 years ... sv i2 was 1 2 15 
J). ake 21 es = 2 a? 20 
mw wee 9 ee 2 aos — ee 7 
Over15 , ... ae 3 - —_ _ a 6 
Totals en 45 “ae 3 i 48 
Percentages ... 45 et 3 1 48 


The figures shown in this table are very interesting. It is seen that about half 
the patients showed nothing abnormal in either the nose or the throat. In only a 
very small number was the nose affected, namely, 3 per cent.; the great majority of 
abnormalities were in the throat. The departure from normal in most was the 
presence of enlarged, but apparently healthy-looking, tonsils. These figures show that 
large tonsils do not interfere with the natural elimination of diphtheria bacilli from 
the throats of convalescents provided that they are not unhealthy and that the crypts 
are not occluded. Seventeen of these patients had been diphtheria carriers. 

The carrier state in diphtheria is associated with the presence of pathological 
conditions in the nose and throat. Attention is particularly directed towards the 
very high incidence of nasal affections in diphtheria carriers as compared with 
diphtheria patients, and particularly with negative convalescents. Lesions in the 
nose, or nose and throat, tend to prolong the stay in hospital, while diphtheria 
patients, showing such conditions, are much more likely to become carriers. Indeed 
the clearing up of the carrier state appears to be dependent on the correction or 
removal of these abnormalities. Large tonsils, provided they are healthy, seem to 
have little connexion with the onset or presence of the carrier state. 

Such pathological conditions having been shown to be of importance in the 
carrier state, their relationship to the continued presence of diphtheria bacilli may 
now be considered. 

Our observations indicate that the carrier state is due to the presence of some 
pathological condition or abnormality whereby the organism is enabled to survive. 
It would appear that if such conditions could be removed or corrected the carrier 
state would disappear. 

Previous workers have recognized that nasal carriers are refractory to cure, either 
spontaneous or induced. A constant feature found in chronic nasal carriers is 
rhinitis, which may be noted either as a watery or purulent discharge, or as 
extensive crusting around the anterior nares, sufficient in some cases to obstruct the 
breathing. 
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The writers [1] have pointed out previously that, as the immunological defence 
mechanism appears to be in order in the carrier state, the diphtheria bacilli do not 
exist directly on living tissues, but maintain an extra-corporeal existence on the 
products of the inflammatory reaction, and on the secretion of the rhinorrhea. The 
conception that the diphtheria bacillus does not live directly on living tissue is 
supported by the clinical findings in carrier cases. 

The majority of carriers are in the age-group 1 to 5 years, and the abnormalities 
are present chiefly in the nose. In these children the difficulties of clinical exami- 
nation, and particularly of treatment, are great, owing to the anatomical complexity 
of the turbinate bones. 

The liability of young children to nasal catarrh, with resultant blocking of 
the nasal passages, appears to be the reason why they are liable to become nasal 
carriers. When the patient is older there is less likelihood of crusting, owing to the 
larger size of the nares, and there is a smaller chances of pockets of inflammatory 
products being formed. 


THE INTERMITTENCY OF DIPHTHERIA BACILLI IN CARRIERS. 


It has long been recognized that the discharge of diphtheria bacilli in carriers 
may be intermittent. Sometimes bacteriological examination may reveal large 
numbers of organisms present, at other times the result is negative. Before dis- 
charge of a patient three negative examinations are usually required, as one negative 
report does not necessarily mean that the patient is free from infection. 

During an investigation into the apparent rate of disappearance of diphtheria 
bacilli, after an attack of diphtheria, Thomson, Mann and McCartney [2] showed 
that it was necessary to conduct bacteriological examinations at frequent intervals, 
and for some time after the examinations proved negative. The procedure adopted 
was to make cultivations at least once each week during the first two weeks of the 
disease. After that time six consecutive negative examinations, taken twice weekly, 
over a period of three weeks, were necessary before the patient could be certified free 
from infection. It was decided that when bacilli persisted for twelve weeks the 
individual was to be classed as a carrier. 

In the present investigation into diphtheria carriers it was considered necessary to 
examine carriers carefully in order to determine periods of intermittency of discharge 
of bacilli, and the length of time during which a carrier may become temporarily 
negative before bacilli are again recoverable from the upper respiratory tract. This 
information was necessary if operative procedures or other attempts at cure were to 
be undertaken, as such interference might coincide with a negative period of the 
carrier, and false conclusions might be drawn from the result. In addition some 
definite period of freedom from infection must be ascertained to ensure that a 
carrier, when discharged, should be absolutely free from infection. 

In this investigation a carrier was not considered free from bacilli unless six 
consecutive examinations, spread over a period of six weeks, produced negative 
results. 

That this rigid examination is necessary in drder to establish any reliable data as 
to cure, whether spontaneous or by treatment, will be evident from the accom- 
panying charts. For example, in one carrier there were five consecutive negative 
examinations over a period of two and a half weeks, and then cultures became 
positive again. Another patient showed freedom from bacilli for three consecutive 
examinations at twice-weekly intervals. 

An interesting case is shown in which four consecutive examinations gave 
negative résults, followed by one giving a positive result, after which six consecu- 
tive negative results were obtained. As the patient’s tonsils were very large it was 
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decided to remove them ; as a result, the throat cultures became positive for two 
examinations, then the nose for one, after which the requisite number of negative 
cultures were obtained for the patient’s discharge. 

Harries, MacFarlane, and Gilhespy [3], in a recent article on the treatment of 
diphtheria carriers by tonsillectomy, wrote as follows: “We always waited for at 
least two consecutive negative sets of swabs from nose and throat after operation 
before discharging from hospital. But we found that in no instance where the first 
set of swabs after operation was returned as negative did we obtain a subsequent 
positive result from either nose or throat. We therefore now discharge from hospital 
if the primary set of swabs after operation are returned as negative.”’ 

In view of the results of the cases here illustrated, the results of one negative 
swab cannot be taken as evidence that the patient is free from infection. We 
consider the conclusion of Harries, MacFarlane, and Gilhespy, in assuming that 
as early cases had two consecutive negative results, only one negative result is 
sufficient evidence of cure of a carrier, to be entirely erroneous. Even the customary 
three consecutive negative results usually necessary for the discharge of a con- 
valescent case may not be sufficient to ensure complete freedom from infection. 

Our thanks are due to Dr. F. H. Thomson, Medical Superintendent, North- 
Eastern Hospital, for the assistance and courtesy extended to us throughout this 
investigation. 
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SUPPLEMENTARY REMARKS. 
(By Dr. W. C. Harvey.) 


The importance of incubating cultures yielding negative results after twenty-four 
hours’ incubation, for a further twenty-four hours, was emphasized. At least as 
many “ positives’ on an average were obtained after the second day’s incubation as 
after the first. . 

Virulence tests should be repeated at intervals, otherwise cases may be detained 
in hospital much longer than necessary. In many cases virulent organisms 
disappear from site of carrying and only non-virulent cultures are obtained. 

During the investigation it was often possible to tell those tonsils which, on 
removal, would yield Klebs-Loeffler bacillus on cultural examination. These were 
not the large healthy tonsils, but the small septic and ragged structures. 

In persistently positive chronic “ nose carriers ” the antrum of Highmore should 
be investigated. This is difficult in young children, and permission is not readily 
obtained. Three cases were investigated in this way. In two cases Klebs-Loeffler 
bacilli were obtained from the interior of the antrum, and these two cases clearcd 
up with appropriate treatment. 

The correlation of the physical findings in the nose and throat and presence of 
the carrier state was emphasized in that most of the carriers who were showing signs of 
becoming permanently negative, also showed much cleaner noses and throats than 
they had done on being examined during their “ positive phase.”’ 

The importance of the intermittency of the carrier state was emphasized. 
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CHARTS ILLUSTRATING THE RESULTS OF REGULAR PERIODIC EXAMINATIONS OF 
DIPHTHERIA CARRIERS. 
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CasE No. 3.—Carrier of 18 weeks’ duration. 
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CHARTS SHOWING RESULTS OF PERIODIC EXAMINATIONS OF DIPHTHERIA CARRIERS 


AFTER TONSILS AND ADENOIDS HAVE BEEN REMOVED. 
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Discussion.—Dr. GRAHAM FORBES emphasized the significance of the high proportion of 
diphtheria carriers among children of pre-school age, as evidence of the greater risk of the 
spread of infection at home than in school, especially as young children were more likely to 
be persistent nasal carriers. Hence arose the urgency, not merely of treatment of the defect 
and “ carrier” state, but of prevention of diphtheria by immunization during pre-school life, 
i.e., before the age of 5. 

During the two epidemic years (1921 and 1922), out of over 9,200 children examined in 
the London schools, 656 (or 7-1 per cent.) had yielded Klebs-Loeftler bacilli, and in 442, or 
67 per cent. of the positives, pure cultures were isolated and tested for virulence at the 
Wellcome Research laboratories. 

Briefly,’ 66 per cent. had proved virulent and 34 per cent. avirulent, a proportion of two 
to one, and the reverse of what Dr. Eagleton and Miss Baxter had reported in their series of 
161 carriers, with only 38-8 per cent. virulent. But in times of epidemic the proportion of 
virulent to avirulent appeared to show a marked increase. In 428 of the 442 cases 
particulars were given of the state of the throat and nasal passages, and 282, or 67 per cent., 
were recorded as showing defects, e.g., tonsillitis, enlarged congested tonsils, congested fauces, 
adenoids, pharyngitis, nasal discharge, crusts or excoriation, or, in a few cases, otorrhea. Of 
those with defects of throat or nose, 68 per cent. were virulent and 32 per cent. avirulent, 
and in three cases of otorrhcea, bacilli, obtained from the ear, proved in two to be virulent. 

The rest of the series included fifty-seven cases with history of sore throat or catarrh, 
eighteen with history of previous diphtheria, thirty-eight home contacts of diphtheria, 
seventeen home contacts of sore throat, or “ carrier’ contacts, and nineteen desk contacts at 
school; all of which showed a somewhat higher proportion of virulent than two to 
one, 72 per cent. having proved virulent and 28 per cent. avirulent. In twenty-nine 
carriers with no history of close contact with infection, and not showing defects of throat or 
nose, nineteen were virulent and ten avirulent. As regards the incidence of carriers in 
families, there were twenty-two families with two carriers in each, eight families with three 
in each family, and in each of three families as many as four carriers had been found. Two 
or more related carriers did not necessarily agree in virulence, for among twelve families, 
five pairs had proved virulent, and in four pairs one of each pair was virulent, the other 
avirulent. In two families, three members were virulent at the same time and on more than 
one occasion. In the three families, each with four carriers, the bacilli isolated from two in 
each group proved virulent in two pairs, and avirulent in one pair. Intermittence of the 
carrier state was by no means uncommon among family contacts and complicated the 
question of return to school. The duration of the carrier state might be prolonged for many 
months, and in some well-known cases for years. An analysis? of 493 school “ carriers” in 
1920 had shown that 324 yielded diphtheria bacilli for a period of four weeks, 111 from four 
to eight weeks, twenty-seven from two to three months, twelve from three to four months, 
twelve from four to six months, five from six to nine months, one up to a year and one up to 
eighteen months. 

The importance of the virulence test was instanced in thirty-three chronic carriers, in 
whom earlier application of the test to the cultures would have avoided, on an average for 
each child, the loss of five months of school education, or in all no less than 166 months, i.e., 
close on fourteen years of school life. Re-examination of seven readmitted cases had shown 
that they continued to carry avirulent bacilli for periods ranging from one year to three and 
a half years. 

With regard to the seasonal variation of the virulent carrier state when plotted out month 
by month, though the numbers available were insufficient for precise conclusions, Dr. C. O. 
Stallybrass had suggested that, from the monthly incidence of the figures, there appeared a 
definite rise in the proportion of virulent carriers in the autumn monthis (possibly due to 
increased seasonal susceptibility), coinciding with similar Chicago figures, and an earlier 
rise in May, whereas a more decided rise in the number of avirulent carriers in early 
spring was perhaps due to the freer dissemination of organisms during the prevalence of 
seasonal catarrh. 


1 Public Health, September, 1923. 12, xxxvi, p. 327. 
2 Report of the County Medical Officer of Health, L.C.C., 1920, vol. iii, p. 80. 
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In comparison, the London diphtheria case mortality rates in 1921 in the corresponding 
periods, for the age-group 5 to 15, amounted to 5-6 and 4-7 per cent. in February and 
March ; rose to 8-2 per cent. in May; and in August to 10 per cent. for the 5 to 10 age-group, 
but 7-3 per cent. for the 5 to 15 years group; the average rates for the whole year being 
6-5 per cent. (5 to 10 years) and 5-4 per cent. (5 to 15 years). 

He would draw attention to the records of the diphtheria carrier rates among over 74,000 
London school children, available as far back as 1903, as compared with those of notified 
diphtheria cases. The records showed that for the seven-year period, 1903-1909, there had 
been a carrier rate among 9,000 children ranging from 4-5 to 10 per cent., averaging 6-3 per 
cent. perannum. During those years there had been the low annual average of 7,562 notified 
cases, succeeding a period, 1900-1902, of high diphtheria prevalence of close on 12,000 yearly 
notifications. 

In the subsequent decennium, 1910-1919, the records had shown a considerable rise in 
the carrier rate among a total of some 16,500 children examined, ranging from 3-3 per cent. 
in 1910 to 16-4 in 1914, 19-6 in 1916 and 13-6 in 1919, yielding for the ten years an annual 
average of 12:2 percent. During that decade the yearly average of notified cases in London 
had been 8,093, with a range from 5,500 in 1910 to 9,500 in 1919. That period of high 
carrier rate and relatively low diphtheria prevalence had immediately preceded the 
epidemic years of 1920 to 1922, when the numbers of cases suddenly rose to 13,700 in 1920, 
16,300 in 1921, and 15,200 in 1922, an average of over 15,000 cases per annum. During 
those three years, among a total of over 15,200 children swabbed, the carrier-rate had 
averaged 7:3 per cent. (8-8 in 1920, 6-4 in 1921, and 6-7 per cent. in 1922). As compared 
with that epidemic period, the last five years, 1923-1927, had shown a fall in prevalence in 
1923 and 1924 with 10,300-10,600 notified cases, rising in 1925 to 1927 to 12,000 and 
13,000, and during that quinquennium among a total of over 33,200 children swabbed, 
the average carrier-rate had been 6-2 per cent. Between 1920 and 1925 (the first three of 
which had been epidemic years) the records had shown a definitely lowered carrier-rate from 
8-8, 6-4, 6-7, 5:0, 6-3, to 5-6 per cent. in 1925, and in 1926 and 1927 a slight rise to 6-6 
and 7-2 per cent. 

What, if any, justifiable, though purely tentative conclusion, he asked, could be drawn 
from the comparisons of the carrier-rates and diphtheria incidence which he had quoted? He 
ventured to suggest that a rising carrier-rate, or period of high carrier-rate, might foreshadow 
a period of epidemic prevalence, and that following it a period of lower carrier-rate might 
ensue, and be in turn succeeded by a rising carrier-rate over a spell of years, until, with the 
increase in proportion of carriers to susceptibles, a stage be reached and result in sudden 
epidemic outbreak.' 

In regard to the treatment of the carrier condition, he referred to the use of ultra-violet 
rays recorded a year ago by Fornigal Luzes, of Lisbon, as successfully followed (after nine 
irradiations) by the disappearance of diphtheria bacilli from the throat of a child, in whose 
case other forms of treatment had failed, and he asked if the authors of the paper had had any 
similar experience. 


Dr. E. W. GoopaLt said that he also found in Dr. McCartney’s and Dr. Harvey's 
observations a definite proof of what had been for many years a strong belief in his mind, 
namely, that those cases of diphtheria in which the patient had some abnormality of the throat 
or nose were the most likely to become carrier-cases. He had acted on this belief, and had 
rarely discharged such cases from hospital under a three months’ detention. Clinical and 
epidemiological observations as to the length of infectivity had thus been confirmed by the 
bacteriologists, as had also the fact of the apparent intermittency of infectiousness. But on 
these points he supposed that the more frequent the bacteriological examinations, the less 
frequent would be the periods of freedom from infection, and the more numerous would be the 
carriers. The abnormalities of throat and nose alluded to by the writers of the paper, might 
be divided into two classes, those which were present before the attack of diphtheria and 
those which were due to the attack, especially the persistent rhinorrhcea, which was regarded 


1 Dr. J. A. Glover has shown that similarly in cerebro-spinal fever, in advance of and accompanying 
an outbreak, there occurs a wave of high carrier rates, constituting a carrier-epidemic, mainly free from 
symptoms, preceding the numerically lesser case-epidemic. (Medical Research Council, Special Report 
Series, No. 50, March, 1918.) 
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by some authorities as being chronic diphtheria. Lastly, he asked to what did all this 
laborious and expensive research lead? So far as hospital administration was concerned, he 
supposed that its object was to detect the carrier and, if possible, free him from his 
infectiousness, so as to prevent the occurrence of return cases. The admirable piece of 
research detailed in this paper would no doubt be followed by an investigation into its effect 
on the return case-rate, which, however, was by no means high, being under 2 per cent. of 
cases discharged from hospital. 


Dr. BROWNE-CARTHEW said that he had recently been in Government employment at 
the Guards Depot, Caterham, where there had been a troublesome incidence of diphtheria. 
He had seen the difficulty of dealing with “carriers” and with ‘contacts’? even under the 
strict control of military discipline. 

Each new batch of recruits was submitted to the Schick test, carried out with very great 
care. He had seen cases of diphtheria, some virulent, some non-virulent, in which the result 
of the Schick test a short time previously had been negative. 

It had been said that immunity after the Schick test was in some cases not acquired for 
a considerable period, even as long as twelve months ; the test appeared to him to be vague, 
uncertain, and unreliable in practice. 

He understood the present teaching of bacteriology to be that while a virulent type of 
bacillus could give rise to a less virulent, or even to a non-virulent infection, a non-virulent 
type never gave rise to a virulent infection. Was this really so in practice ? 

The observations of Dr. McCartney tended to show that the diphtheria bacilli were 
dependent for their life on pathological tissue and exudation, and that they did not, and could 
not, live on normal tissue. Could not the non-virulent change to a virulent type in suitable 
pathological conditions ? 

The demonstration of slides showing the relative number of bacilli present in the nasal 
passages and in the throats of “ carriers,’ and that bacilli were frequently present in the nasal 
passages when the throat was apparently free, strongly supported Dr. McCartney’s contention 
that in the majority of “ carriers” the cause was to be found in a continued infection of the 
nasal passages. 


Dr. E. H. R. HARRIES said that surely the practical object in endeavouring to clear up 
the carrier state was to prevent the production of “return” cases by the carrier. In the 
Lancet paper, which the authors quoted, the results of ninety cases of carriers of virulent 
organisms who had been operated upon were recorded. With the assistance of the 
Birmingham Public Health Department it was possible to trace any “ return” cases which 
might have arisen as the result of the release of these ninety cases. One doubtful example 
was recounted in the Lancet paper. In addition to the long series already recorded, he was 
able to add a series of ninety-three cases of carriers of organisms of known virulence who 
had been operated upon up to the end of 1927. In order that ample time might be allowed 
to elapse for the possible production of “return” cases, he only proposed to deal with 
those cases discharged from hospital up to the end of November, 1927. These totalled 
seventy-five (tonsils and adenoids, sixty-two; tonsils only, eleven; and adenoids only, 
two cases). A similar inquiry, with the co-operation of the Public Health Department, 
elicited the fact that one case was alleged to have arisen following the discharge of these 
seventy-five cases. But as this case had not been sent into hospital, he (Dr. Harries) could 
express no opinion about it. The alleged infecting case was that of a child, aged 8, admitted 
with severe faucial and laryngeal diphtheria necessitating tracheotomy. She proved to be 
a persistent carrier of virulent organisms in the throat. Tonsils and adenoids were removed 
on the one hundred and twenty-sixth day of disease. After operation she was sent to 
a ‘clean’ ward. Negative sets of swabs were obtained on the thirteenth and twenty-second 
day after operation. The child was a troublesome nose picker, and for this reason was 
detained a further ten days before discharge from hospital. 

The occurrence of two doubtful “return” cases as the result of the discharge from 
hospital after operation of 165 carriers of virulent diphtheria bacilli could not be considered 
as entirely unsatisfactory. All alleged “return” cases following upon the discharge of 
patients from hospital were carefully investigated by the Public Health Department, and the 
alleged infecting case became the subject of a written report by himself. He was not likely 
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to adopt any criteria for the discharge of patients from hospital which could be shown to be 
productive of “ return ”’ cases. 

He would ask the authors of the paper: (1) Upon how many post-operative cases had the 
conclusions that the procedure adopted in Birmingham was “ quite erroneous ” been based ? 
(2) Whether cases after operation were placed in a “clean” ward, or whether they were 
returned to a diphtheria ward whether “ acute ” or “ convalescent” ? 

He and his colleagues had found that in order to obtain prompt bacteriological clearance 
after operation it was essential to provide a bed in a special ward. Their worst results in 
clearance had been obtained in the case of children who had returned after operation to an 
environment of diphtheria. Better results were obtained when the children had been 
“barrier” nursed in diphtheria wards after operation, but these were not to be compared 
in the matter of prompt clearance with those obtained when the child was sent direct from 
the theatre to a small special ward. 

(8) Had it been ascertained whether any of the authors’ post-operative cases had, after 
six consecutive negative sets of swabs before discharge from hospital, given rise to 
* return ’’ cases ? 


Dr. J. D. ROLLESTON agreed with Dr. Goodall, and said that since his appointment as 
medical superintendent of a fever hospital nearly two years ago, he had, in the absence of gross 
lesions in the throat and nose, discontinued the practice of taking cultures from diphtheria 
patients before their discharge, as the usual two or three negative swabs were illusory as regards 
freedom from infection, and he did not regard the securing of six negative swabs as worth 
the expense and trouble. He had not found that the return case-rate increased in 
consequence of the discontinuance of final swabbing. It had indeed been previously shown 
that the return case-rate was no higher in those hospitals of the Metropolitan Asylums 
Board in which the custom of getting two negative swabs before the patient’s discharge was 
omitted than in those in which it was observed. 

Dr. J. A. GLOVER said that Mr. F. J. Cleminson had pointed out from observations upon 
carriers of the meningococecus under his (the speaker’s) care, that the chronic carrier state 
was usually associated with nasopharyngeal defect, of which by far the most important was 
a condition in which the enlarged posterior end of the middle turbinal was in contact with 
a thickened and deflected septum. With regard to intermittency he (the speaker) had had 
a case in which fourteen consecutive negative swabs taken at weekly intervals were succeeded 
by a positive swab. He agreed with Dr. O’Brien in considering the “ profuse” or “ pure plate ” 
carrier much more dangerous than the “ sparse ’’ carrier. 

Dr. W. S. C. COPEMAN said that he had no extensive fever experience, but sporadic cases 
occurred in general hospitals, such as that in Great Ormond Street, where tonsillectomy was 
the treatment usually reeommended. In common with other speakers, he had noticed that 
this did not, in a great many cases, clear up the condition, and he had been interested to 
know the reason. He had had a few of the tonsils from these cases examined microscopically, 
and in no instance had he found the Klebs-Loeffler bacillus in the substance of the tonsil, and 
only in one case were they more than a millimetre or so from the surface of the 
crypts. This seemed to support Dr. McCartney’s extra-corporeal suggestion, whilst his 
figures, which showed that in 72 per cent. of cases the nose was the site of infection, threw 
further light on the subject. He felt that this should be more widely known in view of the 
large amount of unnecessary tonsillectomy performed for this condition between the age of 
1 and 5 years, which was, from many points of view, an undesirable proceeding. 


Dr. MCCARTNEY (in reply to Dr. Graham Forbes) said that with regard to the carriers 
considered in the present investigation, they were all proved virulent cases and therefore the 
non-virulent cases were not included in the series. Certain carriers had been treated with 
ultra-violet light applied generally to the body but without any beneficial result. 

In reply to Dr. Goodall: The investigation was concerned with obtaining accurate and 
detailed information about the conditions present in diphtheria carriers, and to ascertain 
the cause of the carrier state and the reasons for its persistence. He was not concerned at 
present with the return rate. It was for the hospital administration to decide whether the 
carrier should be kept in until completely free from infection, or whether the small number of 
return cases did not justify the isolation of the carrier until complete cure was obtained. 
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In reply to Dr. Harries: One set of negative swabs could not be regarded as cure of the 
carrier condition. The question whether a patient sent out with one set of negative swabs 
was likely to cause return cases did not come within the scope of the paper. The investigation 
was the consideration of the carrier as a reservoir of diphtheria bacilli, and the facts presented 
were with regard to the criterion of freedom from bacterial infection, and not with reference 
to the capacity of a carrier to produce return cases. 

In the present series of cases, about seventy patients had been operated on. Some were 
placed in isolation cubicles after operation, while others were returned to convalescent wards. 
No appreciable difference in the duration or intermittency of diphtheria bacilli could be 
noticed between these two sets of cases. No return cases from any of the authors’ post- 
operative cases had been noticed, but in London it would be very difficult to trace any such 
cases, even if they did occur. 

In reply to Dr. O’Brien: The difference between 


‘ ” hd ” . rac 
sparse”’ and “ profuse” carriers was 


only relative, and depended on the condition at the time of the examination. A carrier might 
be “ sparse” one day, and be “profuse” shortly afterwards, as was illustrated by the charts 
exhibited. ’ 
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[February 4, 1928. ] 


The Bactericidal Power of Human Blood and some 
Methods of Altering It. 


By ALEXANDER FLEMING, F.R.C.S. 
(Director of the Department of Systematic Bacteriology, St. Mary’s Hospital.) 


THE power of human blood to kill bacteria may be a function of the blood-fluids 
or of the white cells or of both combined. The blood-fiuids have a greater or less 
bactericidal action on many bacteria such as Bacillus typhosus, Vibrio cholere, 
Bacillus coli, ete., but on the microbes usually found in, or associated with diseases 
of those regions with which the members of this Section are mainly concerned, the 
blood-fluids have no lethal power. 

The microbes of chief interest in otological work are the streptococci, pneumococci, 
and staphylococci, and all these grow with greater or less freedom in blood-serum. 
Generally speaking, the more virulent the microbe, the more rapidly it will grow in 
the serum [1), a fact of considerable importance, as what was originally small 
infection may become of formidable size before the body defences are properly 
mobilized to resist the attack. 

It has been shown [2] that an increase in the antitryptic power of the serum 
inhibits to some extent the rate of growth of various bacteria, including streptococci. 
A normal response of the body to infection is a rise in the antitryptic power of the 
blood, so that, although no actual bactericidal power may be developed, a change 
occurs in the infected individual whereby the growth-rate of the cocci is slowed 
down. 

In the destruction of the pyogenic cocci the most important elements of the 
blood concerned are the leucocytes. These cells phagocytose the cocci after they 
have been acted on by the opsonic substances of the blood-serum, but the leucocytes 
can also destroy cocci in the absence of serum and under conditions in which phago- 
cytosis cannot have taken place. There is then both intracellular and extracellular 
killing of bacteria by the leucocytes. The author has shown [3] that leucocytes, in 
common with many other cells, contain a powerful bacteriolytic ferment (lysozyme) 
which acts directly on some bacteria and does not require that the bacteria shall 
have been previously sensitized by the serum. This lysozyme action is not exerted 
equally on all bacteria. It is especially noticeable in connexion with non-pathogenic 
species but is marked also on some streptococci, on the gonococcus, and on some 
staphylococci. Unfortunately, however, bacteria brought into contact with lysozyme- 
containing material, if they are not killed outright, rapidly acquire a resistance to the 
ferment |4|. Thus in the infected person there are not only changes in the host 
whereby the infection may be combated but also changes in the parasite which 
render it less susceptible to antibacterial forces. 

As a rule the less virulent the microbe, the greater will be the power of the blood 
to kill it. A streptococcus may be made so virulent that it is quite immune to the 
action of the blood or it may be so attenuated that a minute quantity of blood will 
kill many thousands. 
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METHODS OF INVESTIGATING THE BACTERICIDAL ACTION OF BLOOD. 


Many methods have been used for this purpose. I propose to deal with only two 
which have been of extreme use in our laboratory at St. Mary’s Hospital. 

The first is the slide cell method [5] by which bacteria are added to blood in any 
desired quantity and the blood is then placed in a “ slide cell’’ consisting of two 
microscope slides separated by pieces of vaselined paper so that the space between 
has a depth of about $mm. When blood infected with staphylococci, pneumococci, or 
streptococci is placed in such a receptacle and the cell sealed with paraffin the cocci 
after incubation develop as colonies which can be enumerated without any additional 
process of planting out on culture medium. For organisms such as staphylococcus, 
pneumococcus, or Streptococcus viridans this is a most admirable method but with 
the Streptococcus pyogenes there are some technical difficulties in that it is sometimes 
impossible to count the colonies, which may be diffuse and surrounded by rapidly 
coalescing areas of hemolysis. In dealing with the Streptococcus pyogenes, therefore, 
we have made use of a method described by Todd [6] in which blood and bacteria 
are mixed and sealed up in a small tube which is placed in the incubator for a certain 
time on a machine which keeps the fluid in the tubes in motion, thus allowing the 
blood-cells to exercise their bactericidal function to the best advantage and preventing 
the growth of the cocci in the serum—away from the leucocytes—which would 
seriously complicate the result. 


THE NORMAL BACTERICIDAL POWER OF BLOOD. 


This varies widely with different bacteria and with different strains of the same 
species, so it is impossible to say that normal blood will kill any given number of 
microbes without going into detail as to the nature and strain of the bacterium. 

With the ordinary pathogenic staphylococcus, such as one recently isolated from 
a boil, a normal healthy man’s blood will kill something between 85 and 98 per cent., 
provided that the implant be a moderate one, say between 1,000 and 3,000 per c.c. 

With Streptococcus pyogenes so much depends on the culture that it is 
impossible to give any satisfactory figures as to the killing power of the blood. The 
most virulent cultures are not killed by normal blood, whereas those which have 
been cultivated in the laboratory for a long time on the ordinary agar medium are so 
readily killed that normal blood may completely destroy 20,000 per c.c. or more. 
As arule, the streptococci isolated from cases of septicaemia are of moderate virulence 
so that normal blood is capable of killing a certain number. 

The ordinary pneumococci found in the nose and throat are easily killed by 
normal blood, while those from cases of lobar pneumonia are less susceptible, but I 
have found even virulent pneumococci, which are not susceptible to phagocytosis, 
much more susceptible to the bactericidal power of the blood than are virulent 
hemolytic streptococci. 


METHODS OF ALTERING THE BACTERICIDAL POWER OF THE BLOOD. 


These may be classified as follows :— 

(1) Methods of increasing the opsonic power of the blood-fluids. 

(2) Methods of increasing the number of leucocytes. 

(3) Methods of increasing the efficiency of the leucocytes. 

(4) Physical methods, e.g., light. 

(5) Chemical methods: (a) Introduction of chemicals intended to act directly as 
antiseptics ; (b) introduction of chemicals which act on the bacteria so as to render 
them susceptible to the bactericidal action of blood; (c) introduction of chemicals 
which induce a general increase in the bactericidal power of the blood. 
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1. METHODS OF INCREASING THE OPSONIC POWER OF THE SERUM. 


As much of the bactericidal power of blood is dependent on phagocytosis, the 
amount of which is dependent on the opsonie power of the serum, obviously any 
increase in the opsonic power of the serum will favour the killing of bacteria by the 
whole blood. The opsonic power can be increased by appropriate doses of vaccines. 
In vaccine therapy it is usual to employ a vaccine of the same type of microbe as 
that infecting the patient, but vaccines may also act in a non-specific manner. Thus, 
alter a minute dose of tuberculin, the opsonic power of the serum on the pyogenic 
cocei and the total bactericidal power of the blood on these organisms may be 
increased, and Wright has shown that this change can be induced even if the 
tuberculin is added to the blood outside the body. This non-specific effect of 
vaccines occurs very rapidly—it may be in a few minutes—and its duration is 
probably short. , 

The injection of a vaccine also induces some leucocytosis which will now be 
considered. 

(2) MeTHODS OF INCREASING THE NUMBER OF LEUCOCYTES. 

If all the leucocytes are removed from the blood by the method described by the 
writer (7) of filtering the blood through tightly packed cotton-wool it will be found 
that the blood has lost the whole of its bactericidal power on the pyogenic cocci. If 
normal blood is diluted with this deleucocyted blood so that the number of 
leucocytes is gradually reduced, the bactericidal power of the blood falls directly in 
proportion to the number of leucocytes. This is shown in the following table. 


TABLE 1.—INFLUENCE OF THE NUMBER OF LEUCOCYTES ON THE BACTERICIDAL POWER OF 
BLooD ON STAPHYLOCOCCI. s 

Dilution of blood in Number of Percentage of 

deleucocyted leucocytes cocci surviving 
Undiluted pee - 6,400 aoe ee 5 
l in 2 am si 3,200 ie a 12 
lin 8 abe ro 2,133 ee sie 17 
lin 5 es -_ 1,280 = ‘ine 37 
lin 9 = in 711 ee ie 56 
Deleucocyted blood only ... 0 ia = 100 


If, on the other hand, the number of leucocytes present be increased by centrifuging 
the blood and removing only the uppermost layer of corpuscles with the appropriate 
amount of serum, then the killing power is increased with the increase of the 
leucocyte count. 

It is well known that one result of an infection is a leucocytosis, and this is one 
of the natural methods of defence against the invading organisms. As has been 
stated, the injection of a vaccine which is in some ways an imitation of an infection, 
is followed by a mild leucocytosis, and the rapid rise in the bactericidal power of the 
blood shortly after the administration of a vaccine is, partly at least, due to this 
increase in the number of leucocytes. 

The administration of yeast for boils and similar infections is an old form of 
treatment and had as one of its results an increase in the number of leucocytes in 
the blood and an increased bactericidal power. Injections of nuclein (derived from 
yeast) induce a considerable leucocytosis. My colleague, Dr. Maclean, has studied 
this subject in relation to the bactericidal pewer of the blood, and has shown that 
when leucocytosis follows the injection of nuclein, the bactericidal power of the blood is 
increased and that the fresh leucocytes which appear are of the same quality as those 
pre-existent in the blood-stream. This last observation is of the utmost importance, 
for in some of the severe infections the leucocytes in the blood are of poor quality 
and those which appear in the blood after the injection of nuclein are equally 
inefficient, so the benefit to the patient is not so great as it otherwise would be. 
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(3) METHODS OF INCREASING THE EFFICIENCY OF THE LEUCOCYTES. 


Indirect measures, such as the drainage of large abscesses and the consequent 
reduction in the toxic material absorbed into the blood, will improve the efficiency of 
poisoned leucocytes. These methods are, however, rather outside the scope of this 
paper. 

Blood-transfusion has now been used pretty extensively in cases of severe sepsis, 
and one of the beneficial effects of this is the addition to the patient’s blood of a large 
number of leucocytes of high efficiency. The method in which the blood transfusion 
is done has some bearing on the result achieved in this connexion. In the citrate 
method of transfusion the anticoagulant used (sodium citrate) has some poisoning 
effect on the leucocytes and this is increased with the time which elapses between 
the withdrawal of blood from the donor and its administration to the patient. If 
defibrinated blood is transfused the efficiency of the leucocytes is unaltered, but in 
the process of defibrination something like 25 per cent. of the leucocytes are entangled 
in the clot and so lost. Theoretically the transfusion of unaltered blood should be 
the most efficient, as here the leucocytes are unaltered in numbers or efficiency. In 
the past this method has not been in favour owing to technical difficulties but now 
apparatus has been devised whereby it can be readily carried out. 

The blood of the donor may be enriched, as regards its leucocytic content, by a 
previous injection of nuclein which induces an influx into the blood-stream of a large 
number of leucocytes of good efficiency, or by an appropriate dose of vaccine which 
will increase the antibacterial content of the blood-fluids and at the same time 
increase the numbers and possibly the efficiency of the leucocytes. Obviously both 
these methods will enhance the value of the blood transfused. 


(4) EFFECT oF LIGHT ON THE BACTERICIDAL POWER OF THE BLOOD. 


Colebrook, Eidinow and Hill [8], have shown that animals irradiated with the 
carbon are or the mercury vapour lamp acquire after a short time an increased 
bactericidal power in their blood. Exposure to sunlight has the same effect, so that 
two hours after a sun bath a normal man developed an exceptionally high bactericidal 
power which was maintained for several hours. 

It has been shown [9] also that if the exposure to sunlight or to the are lamp is 
too prolonged the bactericidal power of the blood, instead of rising, falls very much 
so that in the conduct of this form of treatment the question of dosage is of the 
utmost importance. 


(5) CHEMICAL METHODs. 
(a) Introduction of Drugs intended to Act Directly as Antiseptics. 


By this it is meant that the drugs injected will combine with and destroy the 
infecting microbe. On this basis the whole chemotherapy of Ehrlich and his 
followers has been built up. Everyone knows how successful chemotherapy has been 
in syphilis and some other spirillar diseases, in trypanosomiasis, malaria and 
amcebic dysentery, but in the common bacterial infections it has not been so 
successful. This question is fully discussed in a recent article by Sir Almroth 
Wright [10]. 

If a chemical, when injected, is capable of killing bacteria in the blood-stream, it 
should be possible to reproduce this action in vitro by mixing certain quantities 
of the chemical with infected blood outside the body and noting the fate of the 
bacteria. Let us take a concrete experiment {11}. A series of dilutions of carbolic 
acid was made in normal salt solution and to 25 c.mm. of each of these dilutions was 
added 25 c.mm. quantities of blood infected with staphylococcus (fifty-six staphylo- 
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cocci to each 25 e.mm.). These mixtures were then run into slide cells and 
incubated for two days when the number of colonies which developed were 
enumerated with the following result :— 
CONCENTRATION OF CARBOLIC ACID. 
Control, 
nocarbolic 1 in 20,000 1in 10,000 1 in 5,000 1 in 2,560 lin 1,280 lin 640 1 in 320 


No. of 
Colonies a 1 sn 2 aes 7 in 4 sa 4 aii 17 rae 60 san 0 


It will be seen that the blood by itself was capable of killing off all but one of the 
cocci, but when carbolic acid was present in a concentration of 1 in 640, every coccus 
implanted grew out. This is due to the fact that the carbolic acid kills the leucocytes 
in a concentration which does not inhibit the growth of the bacteria. 

It will be seen also that there are three zones of concentration of the antiseptic, 
(1) an indifferent zone where there is no action on either the leucocytes or the 
bacteria, (2) an antibactericidal or antileucocytic zone where the leucocytes are 
destroyed and the bacteria grow out, and (3) an antiseptic zone where the bacteria 
are killed as well as the leucocytes. A result of this kind can be obtained with 
practically all the antiseptics in common use and it is clear that when the chemical 
kills the leucocytes much more readily than it kills the bacteria, there is little hope 
that it can act as an efficient antiseptic in the blood-stream. 

Another question is whether the chemical injected remains in the blood-stream 
sufficiently long to destroy the microbes. A drug like flavine can be injected into 
the blood in sufficient quantity to inhibit any microbes completely if it remains in 
circulation, but if flavine is injected intravenously into an animal it will be found 
that it disappears from the circulation too rapidly to have any marked effect on any 
bacteria present in the blood. The following experiment brings this out clearly. A 
rabbit weighing 2,500 grams was injected intravenously with 20 c.c. of 1 in 1,000 
flavine and blood was taken before and again at intervals after the injection. These 
blood specimens were put up in slide cells with measured numbers of staphylococci, 


with the following result :— 
No. of colonies 


Blood before injection... an ‘is tia 87 
», 1minute after injection eee oes eos 62 
“on o es -_ sted a 87 
, 2 w& * a os ove wee 92 


The slight antiseptic effect which was manifest immediately after the injection 
of the flavine was completely lost in three minutes. 

At present there seems little chance of any general antiseptic killing bacteria in 
the blood-stream but there is some hope that chemicals may be produced with special 
affinities for particular bacteria and may be able to destroy these in the blood 
although they may be quite without action on other and, it may be, closely allied 
bacteria. 

My colleague, Dr. Colebrook [12], has shown that the arsenical drugs used in the 
treatment of syphilis have a remarkable affinity for the Streptococcus pyogenes 
They can be introduced into the blood in sufficient quantity to endow it with 
considerable bactericidal properties towards this particular microbe and they remain 
in the blood for a sufficient time to effect their antiseptic action. In the concen- 
trations which have to be injected, the leucocytes may to a certain extent be 
damaged but on balance the blood becomes more bactericidal. Dr. Colebrook 
found that the most efficient of these arsenical drugs was of the sulpharsenol, 
kharsulphan, or metarsenobillon type, injected subcutaneously or intramuscularly, 
and by repeated doses he has been able to maintain a strong bactericidal power in 
the blood of a septicemic patient for some days. 
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The bactericidal power of these arsenical drugs is very specific and is only 
exercised to any marked extent on hemolytic streptococci. This is well brought out 
in the following experiment in which the bactericidal power of novarsenobillon to 
two different types of streptococci is contrasted. 

To 25 c.mm. of blood infected with hemolytic streptococci, 25 c.mm. quantities 
of dilutions of novarsenobillon were added and the mixtures placed in slide cells and 
incubated. The same thing was done with blood infected with a Streptococcus 
viridans. The result of the experiment is shown in the accompanying diagram from 
which it will be seen that a 1 in 64,000 dilution of novarsenobillon completely 
inhibited the hemolytic streptococci whereas with the Streptococcus viridans it took 

STREPTOCOCCUS. 
Hemolytic. Viridans. 
Colonies Colonies 


Contro 
(No Novarsenobillon) 


58 | 
aan Novarsenobillon 
32 1 in 125,000 
11 ieee ) 
. lin 382,000 1 
. lin 16,000 “ 
: lin 8,000 wa 
; lin 4,000 ” 
, lin 2,000 - 
. lin 1,000 . 





Fic. 1.—Effect of Novarsenobillon on the Bactericidal Power of Blood on two 
different types of Streptococci. 


a 1 in 1,000 dilution to inhibit growth completely ana in dilutions from 1 in 2,000 

to 1 in 32,000 there was a great increase of growth, due to the destruction of the 

leucocytes which were themselves capable of killing practically all the streptococci 

implanted. 

(b) Drugs which act indirectly as Antiseptics by acting on the Bacteria so that the 
Leucocytes can effect their Destruction. 


The chief example of this class is mercuric chloride. 
If blood infected with a small number of Streptococcus pyogenes has added to 
it mercuric chloride, so that the concentration of the drug is 1 in 100,000 and the 
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mixture is incubated, it will be found that the streptococci are killed. It might 
be said that that is simply the lethal action of the mercuric salt on the streptococci, 
but this is not so, for if a control is made, using the same number of streptococci in 
the same quantity of blood from which the leucocytes have been removed, then 
there is no destruction of the cocci. In the two experiments the only difference 
is the presence of leucocytes in one sample of blood, and it is this which 
determines the killing-off of the streptococci. The action of the mercury is not 
to stimulate the leucocytes, as it is only manifest (among the common microbes) on 
Streptococcus pyogenes, whereas if it were a stimulation of the leucocytes it would 
result in an enhanced bactericidal power on all microbes. The mercuric salt, 
therefore, has some specific action on the hemolytic streptococci—not to kill them, 
but to cause them to lose some of their virulence, and so render them more easily a 
prey to the leucocytes of the blood. This effect can sometimes be seen with 
extremely weak concentrations of mercuric chloride—even as low as 1 in 
1,000,000. 

Probably whatever benefit has accrued to septicemic patients from intravenous 
injections of mercuric chloride has been due to this action and not to any direct 
lethal effect on the cocci. 

Biniodide of mercury has exactly the same effect as perchloride. 


(c) Introduction of Chemicals which increase the General Bactericidal Power 
of the Blood. 


I have found that intravenous injections of hypertonic solutions of common 
salt [13] are followed by a marked increase in the bactericidal power of the blood. 
This increase is not specific to any one microbe, but was manifest to all the microbes 
tested. The amount by which the bactericidal power of the blood can be raised may 
be seen from the following experiment, where 50 c.c. of 10 per cent. solution of salt 
were injected intravenously into a boy, and the blood was tested at intervals to 
arrive at its bactericidal power to staphylococcus. 


Percentage 
Time of testing blood No. of colonies killing 
Before injection — a pa 135 oe _ 82 
2 minutes after injection a “ 145 on men 74 
1 hour after injection Pan ves 74 ows is 88 
34 hours after injection ove one 6 “ “on 99 
22 hours after injection — mn 25 see ‘ns 95 


If too much of the salt solution is given, there is a temporary fall in the 
bactericidal power, but, even in an animal which had an enormous overdose, this fall 
was followed in two hours by a very great rise. 

Injections of hypertonic salt solution are perfectly safe, and have been largely 
used to supply fluid in a form which would remain in the circulation for a longer 
time than normal salt solution would do. The experiments I have made show that 
in addition to supplying fluid, there is a definite antibacterial power conferred, and 
this procedure might with advantage be used in acute infections. 

The problem of the treatment of acute infections is not finished when we have 
increased the power of the blood to kill the infecting bacteria. There is a further 
problem, and one which may be less easy of solution, namely, how to bring the 
bactericidal substances which« may be circulating in the blood, into contact with 
the microbes which are outside the blood-stream, and probably in every case the 
microbes which are actually circulating in the blood-stream are of far less importance 
than those in the tissues and organs. It would be out of place here to go into 
this question, but no disquisition on the bactericidal power of the blood is complete 
without a reminder of this important problem. 
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In conclusion, I wish to bring to your notice another experiment illustrating the 
natural antiseptic properties of the body. It is probably in the minds of most of us 
that the naturally occurring bactericidal agencies are very weak when contrasted 
with the chemical antiseptics. The following experiment will show that this is not 
of necessity the case. 

A culture plate of ordinary nutrient agar is taken, and with a cork borer a 
number of discs of medium are removed. Into the cavities thus made small dises of 
filter paper, soaked in various chemical antiseptics or body fluids, are placed. These 
are covered with melted agar, at about 50 C., which is allowed to solidify, and then 
similar melted agar is poured over the whole plate. When this has solidified, the 
surface is thickly planted with a microbe, and the microbe chosen in this experiment 
is one which has about the normal resistance to the chemical antiseptics, but which 


Flavine, 1 in 1,000 Iodine, 1 per cent. 


Tears 
Nasal mucus 


Carbolic acid, 
5 per cent. 


Mercurochrome, 
1 per cent. 


Mercuric chloride, 


Gentian violet, 1 in 1,000 


1 per cent. 





Fic. 2.—COMPARISON OF PHYSIOLOGICAL AND CHEMICAL ANTISEPTICS. 


Discs saturated with antiseptic imbedded in an agar plate. Note inhibition only over 
physiological antiseptics. 


is very susceptible to the physiological antiseptics. The result obtained after 
incubation of the plate is shown in the accompanying diagram, from which it will be 
seen that there is a considerable area of inhibition of growth over the imbedded 
tears and nasal mucus, which were the physiological antiseptics used, while there is 
no inhibition over the discs saturated with iodine 1 per cent., carbolic acid 5 per cent., 
mercuric chloride 1 in 1,000, flavine 1 in 1,000, mercurochrome 1 in 100, or gentian 
violet 1 in 100. 

It is clear, therefore, in an experiment done in this way that the natural 
antiseptics are much more potent than are the common chemical antiseptics in the 
strengths in which they are usually employed. 
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Discussion.—Mr. W. STUART-LOW said that the advantages of using blood-serum as 
a first dressing in mastoid operations were very great. The chief objection to even mild 
antiseptics had always been that they had always some irritative and devitalizing effect on 
the tissues and there was no certainty that micro-organisms were destroyed, by their action. 
No doubt the beneficial action of some antiseptics, and probably also of some aseptics, such 
as normal saline solution, consisted in the fact that they irritated the tissue and in this way 
ensured an increased outflow of serous fluid and stimulate the circulation about the healing 
parts. To supply the blood-serum without applying the irritant was better. 


Mr. SOMERVILLE HASTINGS asked whether Mr. Fleming had used salt injections 
clinieally in cases of septicemia and special infections, and, if so, what had been the 
result. 

Mr. F. B. GILHESPY asked whether the use of such anticoagulants as heparin exerted any 
deleterious effects on the leucocytes. 

Mr. SypNEY ScoTT said he had never heard stronger reasons for so-called aseptic 
surgery. 

Sir CHARLES BALLANCE said that his own experience of direct transfusion of blood was 
that, in acute cases, it never saved a life. He had also used hypertonic salt solution in very 
had eases, and its use had been followed by improvement. The reason for this had been 
explained by Mr. Fleming. In a number of desperate cases he (Sir Charles) had employed 
mereuric chloride, following Professor Case, of Aberdeen, who had used mercuric chloride 
intravenously to cure animals suffering from infection with septic organisms. During the 
war he (the speaker) had found that it was the only thing of use, and in some desperate cases 
it had clearly saved the patients’ lives. He began with 6 c.c. of 1 in 1,000 solution diluted 
with one or two ounces of salt solution, and injected it slowly. In some instances the 
injection was given each day for three or four days. In some cases the temperature when 
the patients were seen was 105° F., even 106°, with rigors, and in some he had only to give 
one injection. He would like an explanation of the result from Mr. Fleming, as he did not 
think the mercury remained in the blood very long and was certainly not in sufficient 
strength in solution to arrest bacterial action. He thought perhaps that the mercury formed 
2 combination with the albumin of the plasma, and that this kept it longer in the blood than 
would otherwise have been the case. However, what Mr. Fleming had now told the Section 
enabled one to appreciate the wonderful results sometimes obtained after the intravenous 
injection of arsenical compounds, and the same explanation may hold good for mercuric 
chloride. In some way or other not yet clearly understood, the antibacterial power of the 
leucocytes or plasma, or both, are increased. 


Mr. J. S. FRASER (President) said that he had had some experience of these various 
methods of treatment in such conditions as sinus thrombosis, aural bacteriemia, mening- 
itis, ete., and he had made an analysis of thirteen treated cases. Two patients were treated 
with the fluid S.U.P.; both had died. One was treated with mercurochrome and died, the 
death apparently having been accelerated by the intravenous injection. Two were treated 
with hypertonic salt solution; both recovered. Of eight patients treated with septicemine, 
three recovered and five died. It was a small number of cases on which to base any 
conclusion, but in that series hypertonic salt solution had given the best results. : 

Mr. FLEMING (in reply) said the question regarding the intravenous use of hypertonic 
salt clinically had been answered by the President. His own experience with it had been 
only slight. He had experimented with it on animals, and he hoped it would be used 
clinically, as it was perfectly safe, and it seemed reasonable that it should do good. 


MH.—OTOL,2 * 
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Heparin had no deleterious effect on the leucocytes in the concentration required to stop 
clotting of the blood. Intravenous injections of mercuric chloride had been used for a long 
time in the treatment of acute infections, but they had been used with the intention of 
directly killing or inhibiting the microbes by the chemical. In water it was a very potent 
antiseptic, but when added to blood its power was much reduced and in any concentration 
which could be injected it would not by itself kill the bacteria. 

Whatever lethal action it had was exerted in association with leucocytes and was more or 
less specific for hemolytic streptococci. 


Methods of Estimating Certain Alterations in the Middle-ear by 
Means of Quantitative Tests of Hearing. 


By A. Lownpes Yates, M.D. 


IN any discussion relative to derangement of the hearing, it is necessary to define 
the degree of deafness of the patients in terms of some exactitude. This is 
particularly necessary when we are recording the results of treatment in a given 
case, for it is easy to convince both the patients and ourselves that they hear better, 
when this is not in fact the case. 

There are two main factors in our power of hearing. The first of these is the 
power of hearing simple tones, which need no interpretation, such as the sounds 
of tuning forks, or noises in the street. This power of hearing simple tones is 
clearly the primitive form of hearing which all the lower animals possess. The 
second is the power of interpreting the sounds of speech. This is a power higher in 
the stage of evolution than the first, and in the main, peculiar to man. 

It is not surprising, therefore, that, when the mechanism of an ear becomes 
deranged, this power of interpretation of the sounds may be reduced more than the 
power of hearing simple notes. 


THE NEED OF QUANTITATIVE TESTS OF HEARING. 


It is the custom when we test a patient’s hearing to record the distance at which 
he can hear the voice of ordinary conversation. As voices differ, the distance at 
which the tester’s voice can just be heard by the normal ear should be invariably 
stated. Otologists can train themselves to speak with a conversational voice which 
can be heard by the normal ear at 25 ft. and not at 26. It will be seen that in 
such a case, the result of testing may be expressed by saying that the patient hears 
at, say, 5 ft. what he should hear at 25. The same degree of deafness will enable 
him to hear at 20 ft. what he should hear at 100 ft., etc. This fact may be expressed 
in terms which are common to all distances by the statement that a patient’s 
hearing distance in this case is diminished by 80 per cent. 

It is on this principle that the quantitative tests of hearing can be, I think, most 
easily carried out. Since, however, it is of little use to record only conversation by 
a quantitative method, I set about to find a means of quantitative testing by the 
tuning fork. The first record of any such attempt is to be found in the second 
volume of Lord Rayleigh’s book on sound. Certain alterations of his method are 
necessary to fit it for use by the otologist. These alterations have in consequence 
been introduced. The principle of quantitative testing is then that of finding the 
quarter intensity period of a tuning fork, heard without resonance, and damped 
constantly to a similar degree, as if held closely to the tragus. The distance 
from the tragus which has been chosen is a quarter of an inch. By this method 
we find that when a fork is struck, and is held in air at 12 in. from the tragus, it 
ceases to be heard, but can be heard again when placed close to the tragus for a 
definite number of seconds. Repeating the experiment with the fork at 6 in., 3 in. 
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and 14 in., gives us a rough approximation of its quarter intensity period. Applying 
the formula dealing with the decay of bodies in vibration proves that the zero point 
of hearing is not at the tragus, but half an inch inside this. We can confirm this 
by a second experiment, in which the fork is placed at 114 in., 54 in., 23 in., 1 in. 
and a quarter of an inch from the tragus, and we then find that the number of 
seconds for which the fork can be heard at the tragus is less by the quarter 
intensity period in each of the successive positions of this experiment. From these 
figures we can calculate the distance at which the fork can be heard by the normal 
ear in any second of its ordinary vibration. It is thus possible to make a table for 
all the tuning forks, and by taking the time for which the observer’s normal ear can 
hear the tuning fork after the patient has ceased to hear it, we can compute the 
distance at which the normal ear would have heard the fork at the moment that the 
patient ceased to hear it. Rendering this fraction in percentages, we can assess the 
diminution of the hearing distance for notes of the same pitch as the fork, thus, 
adding half an inch for the zero point of hearing, the patient hears at a quarter 
of an inch from the tragus, plus half an inch, what he should have heard at 
one inch, plus half an inch, that is to say, his hearing distance is diminished by 50 
per cent. in this particular case. 

I used a set of tables for quantitative testing for several years before it occurred 
to me that it was possible to make a graph recorder which would do the same thing 
semi-automically. 


THE GRAPH RECORDER. 


The graph recorder (fig. 1) is a card of the same size as the graph form (fig. 1A) over 
which it is placed when we wish to take a graphic record of the hearing. On 
the graph form the ordinates represent the degree of diminution of the hearing 
distance in percentages, both for air and bone conduction. The abscissa represents 
the pitch of sound, and the numbers on it are therefore in geometrical progression, 
i6, 32, 64, ete. The graph recorder is slit opposite to each of these numbers 
throughout the length of the ordinate in question. Along the right-hand side of the 
slit are numbers which represent the number of seconds for which the observer’s 
normal ear can hear the tuning fork after the patient has ceased to hear it. 
The position of the divisions of the ordinate, which correspond to the number of 
seconds, is determined by this simple formula, in which “t” is the number of seconds 
for which the fork can be heard at D2 after ceasing at D1, and “n” is the number of 
the seconds for which we wish to find the diminution of the hearing distance. 


100 
100 — (Log?° D1 + in. — Log *° D2 + $ in.) + 





or . 
100 — Log*® 2-0000 — (Log 1° D1 + 4 in. — Log?® D2 + 4 in.) + 


where D1 is a variable distance from the tragus and D2 a constant distance of } in. 

When we use the graph, the fork of 32 D.V. is listened to by the patient at 
| in., and he lifts his finger when he no longer hears it ; the observer then listens to 
it at + in. and notes the number of seconds for which he hears it for longer than the 
patient. If, for example, this is 16, he puts his pencil through the slit of 32 D.V. in 
the graph recorder and marks the underlying card opposite to the number 16 on the 
scale. This gives him the percentage diminution of the hearing distance for this 
pitch on the graph. The same observation is then repeated with the other forks. 
Above 2048, the Galton’s whistle, monochord, or audiometer is used, and the 
percentage diminution of the hearing distance determined by the distance at which 
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the patient’s ear can hear the sound compared to that at which the normal ear can 
hear it. 

The bone conduction is then tested, and the figures on the left of the slit are here 
employed. If bone conduction is increased the observer cannot hear it on his 
mastoid, but listens to it in the air. The number of seconds for which he hears it by 
air, after the patient has ceased to hear it on the mastoid, indicates the position in 
which he has to mark the graph. If bone conduction is diminished, the number of 
seconds for which the observer hears it on his mastoid for longer than the patient, 
shows him where to mark the card. Fig. 1 shows the graph recorder ; it is made from 





Age 70 50 20 
Fia. 2. Fic. 3. 





Fie. 4. Fie. 5. 


one of the printed cards, and the printed figures at the side should be examined, for 
in the smaller diagrams they are not easily read. 

The following audiographs will serve to illustrate the objects of the method. 
Fig. 2 is a record of the power of the ear to hear sounds of different pitch but of unit 
intensity. The lowest and the highest sounds are heard with but a fraction of their 
true intensity, while notes of 512 to 4096 are recorded nearly with their full 
intensity. This proves that any method by which we try to record hearing in terms 
of true intensity will be too complicated for every-day employment. 

Fig. 3 shows the graph of normal hearing. The line of bone conduction is in the 
centre of the graph, and air conduction at the top. The straight, black line is that 
of air conduction, the straight and dotted line is bone conduction, and the interrupted 
line the power of hearing conversation. 
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Fig. 4 represents the hearing of a patient in whom there is slight deafness for the 
notes of the lowest pitch. Her spontaneous power of hearing conversation is reduced 
by 90 per cent. H.D. On being touched on the shoulder so that she attends, she can 
hear conversation with a diminution of 47 per cent. H.D., i.e., 47 per cent. of the 
normal hearing distance, that is to say, she hears a 25 ft O.C.V. at 12 ft. when 
attending, and at 1 ft. when not attending. If her attention is secured by throwing 
an additional noise into her opposite ear, she hears the O.C.V. as well as if she had 
been touched upon the shoulder. This forms the simplest variety of paracusis 
paradoxica and proves that it is necessary to exclude this spurious form before we deal 
with paracusis paradoxica proper. 





Fic. 8. Fic. 9. 


Fig. 5 shows obstructive deafness in its most simple type, for in this case the 
deafness was due to wax in the meatus. 

Fig. 6 shows deafness due to chronic middle-ear catarrh. Both in this and in 
fig. 4 it will be seen that the percentage diminution of the hearing distance by air 
conduction is roughly equal to the percentage increase of the hearing distance by 
bone conduction. The latter term, hearing distance by bone conduction, indicates 
the distance at which the same sound that is heard by bone would be heard in air. 

Fig. 7 shows the graph of a person with diminished bone conduction, the presence 
of middle-ear catarrh in addition has raised the bone conduction above the normal 
for the lower notes. Owing to the presence of mixed internal and middle-ear deafness 
the balance between the air and bone conduction, which is found in the obstructive 
type of deafness, is not maintained. 
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Fig. 8 shows the graph of hearing of a patient with marked deafness, probably 
due to that type of otosclerosis which follows middle-ear catarrh. This patient 
heard better in a noise of 64 D.V., because she could not hear this sound which 
deafened normal ears. This I have called false paracusis. OF KUL 

Fig. 9 shows the graphs of hearing of a patient suffering from true paracusis. 
The note of 64 D.V. caused an actual increase of her hearing throughout a certain 
range. 

Fig. 10 represents the graph of a patient who, on being tested with the fork 
of 512 vibrations, said: ‘‘ That is the noise which I am always hearing in my ear.” 
It will be seen that owing to his tinnitus the line of hearing on the graph is markedly 
debased. 

Audiographs, such as these, take no longer to prepare than is required to make a 
full examination of the hearing, and they are, I think, useful in research work and 
in cases in which we want to know if some definite line of treatment causes 
improvement in the hearing. If there is any value in the method, it is due largely 
to knowledge gathered from the works of those great masters of the subject, Lord 
Rayleigh and Professor Helmholtz, while the recent work of Mr. Somerville Hastings 
on paracusis has proved of very great assistance. The credit of being the first to 





Fic. 10. 


attempt quantitative testing of the hearing, however, belongs apparently to Sir James 
Dundas-Grant, and from his paper on the matter and from the discussion on it I have 
derived much useful information which served to put right errors in the method 
during the earlier progress of the work. 


My thanks are also due to the Comptometer Concessionaires of Livery Street; 
Birmingham, who assisted in the earlier stages of the work. 


Sir JAMES DUNDAS-GRANT thanked Mr. Yates for his reference to some work which he 
(the speaker) had done many years ago. He had been much indebted to the late Dr. Womack. 
It was necessary to make out the logarithmic rate of decrement in each particular fork. 
Dr. Womack had worked that out with him, and the result was published in the “ Report of the 
Ninth International Congress on Otology,” Boston, 1912. It was shown to be a scientific 
method for testing the length of time that a 100 per cent. hearer was able to hear the fork 
after the patient had ceased to hear it, and it was not necessary that the test should be during 
the fork’s maximum amplitude, but at any part, thus eliminating the need for giving the fork 
the smartest possible blow. The amplitude (A) after a certain time (¢) was equal to the 


original amplitude (Ao) multiplied by “e”’’ to the power of _K, K being the logarithmic rate 
of decrement per second. 2 
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It was found that the ratio of acuteness of auditory perception depended only on the 
difference of duration of hearing, and on the constant K; i.e., it was something which could 
e measured by physical methods in any physical laboratory, and the results and various 
lifferences could be calculated by any who were skilled in the business use of logarithms. 
Hartmann’s chart gave only the duration of a normal person’s hearing of a fork after the 
patient heard it no longer. The formula which the late Dr. Womack and himself had 
constructed was for air conduction only, because bone conduction needed a good deal of 
discrimination. A complete examination of both ears occupied about twenty minutes. 





Case of Acute Suppuration of the Middle-ear with Comparative 
Absence of Aural Symptoms. Thrombo-phlebitis of Lateral 
Sinus. Operation. Recovery. 

By Sir JAMEs Dunpas-Grant, K.B.E., M.D. 


A BOY, aged 9, was sent to a convalescent home on account of debility, and was 
returned on account of rises of temperature and increased constitutional disturbance ; 
he made no complaint of ear symptoms, but my colleague, Mr. Tudor Edwards (who 
saw him on account of glandular swelling in the neck), considered the temperature 
curve like that of lateral sinus phlebitis. I found a “ quiet” bulging of the posterior 
part of the right tympanic membrane, and Mr. Ormerod confirmed my observation. 
Puncturing the membrane evacuated a drop of bright muco-pus. I then opened the 
mastoid by Schwartz's method and, as the symptoms persisted, exposed and evacuated 
the sigmoid sinus, and afterwards the jugular vein in the neck. This, which was 
thickened and filled with the remains of clot, was divided as low down as possible, and 
brought out on to the surface of the neck. I introduced a catheter up as far as 
the roof of the jugular bulb, practised suction and gentle syringing, and effected a 
communication between the mastoid and the cervical orifices of the tube. The patient 
made a gradual recovery, having a voracious appetite throughout. The membrane 
healed up completely, and when last seen the hearing was good. No radical mastoid 
operation was performed. 

Mr. W. STUART-LOW said that he would like to have seen the temperature chart and 
a report of the examination of the blood. Recently two of his own patients had recovered 
without operation after having had temperatures ranging from 102° to 105° F. with well- 
marked rigors, and streptococci had been found in the blood. 

Collargol ointment applied lightly, freely, and frequently to the neck on the affected side 
was readily absorbed through the skin, and by way of lympHatics and blood-stream helped to 
retard and resolve the septic clot in the jugular. Large doses of the old Edinburgh tincture 
of iron combined with 5 grains of quinine, which had a specific action against streptococci 
in the blood, were most useful, as, doubtless, such cases were pathologically erysipelatous in 
nature. The employment of an antistreptococcal vaccine or serum was frequently indicated, 
as this had been proved to prevent the formation of secondary foci. 


Case of Supernumerary Auricle on Left Side, and Congenital 
Malformation of Right Cheek. 


By H. Norman Barvett, F.R.C.S.Ed. 


V. H., A GIRL, aged 11. 

Family History.—One brother who died at 2 years was unable to talk or use his 
legs, and mother thinks he was deaf. 

Personal History Mother thinks child was always deaf to some extent; but 
that her deafness was made worse by recent cold, and that she has not recovered her 
former hearing. 
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Examination.—Supernumerary auricle on left side, and some rudimentary 
structure in centre of right cheek. 

Hearing.—Right: B. C. + 1; R. — ; T. F. (256) - 15; watch 7%; con. 16 ft. : 
wh. 12 ft.; Gelle positive; Webber to Rt. Left: B.C. + 3; R. —; T.F. —- 35; 
watch 785: con. 6 ft.; wh. 1 ft.; Gelle positive. 

No tinnitus is complained of. Tympanic membranes fairly normal, but slight 
reddening on left side. Eustachian tubes clear. 

The questions that arise are: to what is the deafness due—congenital defect in 
the inner ear or otosclerosis ? What is the structure on right cheek ? 

Mr. BANKS-DAVIS said that the malformation of the right cheek looked to him like a cyst. 

Mr. NORMAN BARNETT (in reply) said he thought the defect in the right cheek was some 
cartilaginous congenital remnant quite distinct from the auricle, but he was not certain. 
His chief object, however, in showing the case was to obtain the opinion of Members as to 
whether the deafness was due to congenital causes in the inner ear or to otosclerosis. 
Judging from the family and personal history, he thought it probable it was due to the 
former cause. 

The radiographer, Dr. Preston King, was convinced that the bone on the more affected 
side was of different type from that on the other, being less compact. 


Case of Gunshot Wound causing Complete Deafness of Right Ear. 
By H. J. Banxs-Davis, F.R.C.P. 


L.C., AGED 30. Civil servant. Gunshot wound in the face causing loss of right 
eye, complete deafness of the right ear with facial paralysis. 

He had a mastoid operation performed in 1916. 

There is a sinus in the corner of the right orbit communicating with the ethmoid 
cells, which has never healed. 

The patient, when smoking a cigarette, can blow the smoke out horizontally 
through this aperture with great force. 


Loss of Function in Left Internal Ear and Labyrinth, caused by 
War Injury. 


By H. J. Banxs-Davis, F.R.C.P. 


J.T., AGED 37. A first class draughtsman in the Civil Service. Supposed to be 
a case of “ fractured skull” in 1915. 

There is a depression over the left temporal bone and left vault of the skull. 
He thinks he was struck by a shell, but the military report states that the injury was 
caused by a kick from his horse. The integument was not broken. 

The left internal ear and labyrinth are functionless, presumably due to laceration 
of the eighth nerve. The facial nerve has escaped and there has never been any 
facial distortion. 

The hearing power in the right ear is unusually acute. 

He states that for a considerable time after his injury he “used to bear to the 
left in walking and constantly walked into people on the sidewalk,” in spite of all 
efforts to avoid them. 

This patient is now seen twelve years after his injury. The fracture implicated 
the auditory nerve only, and the facial nerve had escaped injury. (In the first case 
exhibited both nerves had been implicated). For a long time after the accident this 
second patient was giddy, and tended to walk on one side. In walking, these patients 
tended to edge towards the ear which had been destroyed. 
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Discussion.—Mr. SYDNEY ScoTT said he thought from the evidence that in this case 
there was obstruction of the functions of the cochlear and vestibular divisions of the eighth 
nerve, and that it came into the same category as some which the President had investigated 
histologically, revealing rupture of the nerve fibrille in the internal auditory meatus, rather 
than necessarily a fracture through the labyrinth itself. He had seen cases in which the 
patient, some time after the injury, lurched towards the normal side, and that was perhaps 
the result of over-correction ; the patient, conscious of his tendency to lurch to one side, 
overdid his attempt at correction and so went towards the affected side. When tired, such 
patients would lurch towards the affected side, as in early stages of the disease. 

Sir JAMES DUNDAS-GRANT said that during and since the War he had demonstrated the 
lurching which had been referred to. To test the reality of the destruction of the labyrinth, 
he made the patient close his eyes and “mark time,” and it was common to note that 
during this “ marking time”’ he turned completely round in the direction of the damaged 
ear, quite unconsciously. Occasionally the subject tended to turn the wrong way, probably 
under the influence of the over-compensation to which Mr. Sydney Scott had referred. 


Different Types of Mastoid Processes in the same Individual. 
By H. J. Banks-Davis, F.R.C.P. 


H.T., A MAN, aged 61. 
The malleus and the tympanic ring are distinctly visible on the radiographs, 
which show—unusually clearly—different types of mastoid in the same individual. 





RIGHT 


Radiogram of mastoid region (By Dr. G. Harrison Orton.) 
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44. Banks-Davis-—Hamblen Thomas 


It is a pity it is not the universal procedure to have skiagrams taken before 
operation in every mastoid case. 





LEFT 


Radiogram of mastoid region. (By Dr. G. Harrison Orton.) 


Note by Dr. G. Harrison Orton.—* There is some definite sclerosis of the cells on 
the right, as may be seen by comparing the prints of the two sides.” 

Mr. J. S. FRASER (President) said it was the custom at Edinburgh to have a skiagram 
taken of all mastoid cases before operation, except when the patients were so dangerously ill 
that they had to be operated upon at once. The difficulty was to be sure that such skiagrams 
were a real help as to indications for operation. If one saw a mastoid which was quite 
broken down, with the intracellular bridges gone, one had no doubt about it; but there was a 
type in which the cells were not so clear as they should be, and in such cases one did not 
know whether spontaneous recovery would occur or whether operation ought to be 
performed. 


Case of Acute Mastoiditis. 
By C. HAMBLEN 'THOoMAs, F.R.C.S. 


COMPLICATIONS: (1) Lateral sinus thrombosis. (2) Metastatic corneal ring 
abscess. 

E.S., aged 7, female. 

History.—Four weeks before admission pain in right ear, followed a week later 
by otorrhcea. Just previous to admission otorrhcea diminished. 
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Examination.—Child was very ill on admission but not delirious. There was a 
discharge from the ear and the mastoid was obviously infected. There was no 
tenderness along the course of the internal jugular vein. Eyes were normal. 
Temperature was 101° F. and pulse corresponded. 

Treatment.— March 29, 1927. Right Schwartze operation was done with exposure 
of posterior fossa. The lateral sinus showed some roughening of its outer surface 
but did not appear to be infected. The child improved a little but was still running 
an intermittent temperature. It is doubtful if she had two attacks of shivering. 
There were never any signs in the chest and there was no tenderness along the 
course of the internal jugular vein. A pywemic “ring” corneal abscess developed 
rapidly and the whole cornea was shed. [The eye was therefore exenterated 
by Mr. Gibb. | 

April 6, 1927. Chiefly on account of this evidence of systemic infection, the 
internal jugular vein was tied. The lateral sinus bled from both ends when opened 
but a purulent mural clot was removed from the region of the bulb. The child made 
an uninterrupted recovery. The case is shown on account of the rarity of the eye 
condition and the interesting fact that this was the only metastatic infection. 

Mr. J. S. FRASER (President) said he understood that ophthalmic surgeons often, when 
exenterating an eye, left the sclerotic so as to render the subsequently fitted artificial 
eye capable of a little movement. 


Case of Congenital Atresia of the Meatus. 
By Str James Dunpbas-GRant, K.B.E., M.D. 


A SCHOOLBOY, aged 14, seen January 13, on account of discharge from the left 
meatus of two months’ duration, and complete deafness of that ear dating from birth. 
The external orifice of the meatus is about half the normal size and lowered in 
position. The concha is flatter and more extensive than normal ; otherwise the 
auricle presents no abnormality. Ata depth of about half a centimetre from the orifice 
the meatus is narrowed to a pinhole. After cocainization, a very finely pointed 
laminaria tent was introduced and allowed to dilate. It caused considerable pain 
and the amount of dilatation was extremely small. Drops containing acetate of lead 
and acetate of alumina were introduced on a pledget of cotton wool three times in 
the day and dilatation was carried out on several occasions. The tenderness became 
much less. The discharge was sucked out; it was foetid and probably contained 
macerated epithelium. After a few days it was possible to introduce a very fine 
Weber-Liel tube for about a centimetre. 

The skiagrams, taken by Mr. Hodgson, reveal a normal development of the 
internal ear ; they show a bony meatus to be present but less in calibre than that of 
the opposite side. The ossicles are detectable and their appearance suggests an 
isteophytic outgrowth from the malleus. The mastoid cells are normally developed. 

The tuning-fork on the vertex is heard loudest on the affected side and bone 
conduction is slightly increased. On rotation to the right (ten times in 20 seconds) 
there is vigorous nystagmus to the left, lasting for 30 seconds, suggesting activity of 
the left vestibular organs. On rotation to the left there is nystagmus to the right, 
lasting 28 seconds. 

The boy is conscious of air passing to the tympanum when he blows his nose 
forcibly. 

The question of operation has to be considered. 



































Section of Orthopxdics. 
President—Mr. W. Rowtgey Bristow, F.R.C.S. 


[February 7, 1928. | 
Madelung’s Deformity: after Operation. 
3y Paut BernaRD Rora, F.R.C.S. 


M.M., A GIRL, aged 15, was first seen on March 4, 1926, her mother stating ‘that 
when 7 years old she was noticed to have large wrist-bones; but that it was only 
since a year that they had become definitely deformed. 

On examination she was found to have severe Madelung’s deformity of both 
wrists, the lower end of the ulna being so prominent on the dorsum of each- wrist 
as to suggest a dislocation. 

The radiogram showed in both wrists displacement of the lower end of radius 
forward, the carpus having gone with it while the ulna remained behind, and was 














Fig. 1. Before operation. 


virtually dislocated backwards. There was bowing of the radius, and arising from 
it, about 14 in. from its lower end, was a small process of bone projecting towards 
the ulna (see fig. 1, left wrist only shown). 

On May 27, 1926, she complained of pain in the left wrist after use; so a dorsi- 
flexed splint was applied, which relieved it at once, and enabled her to do her work 
about the house. 

On January 25, 1227, the left wrist was operated on because the deformity was 
so unsightly ; the lower end of the ulna was removed, and the shaft of the radius 
divided with an osteotome 1 in. from its lower end. It was then possible to bring 
the wrist straight, and it was fixed thus in full supination in plaster. 

On May 17, 1927, at the request of the patient, a similar operation was done on 
the right wrist ; with this difference, that the forearm was fixed in the “ mid-position ” 
instead of in full supination. This resulted in much more pronation subsequently. 

January 19, 1928.—Patient stated that she was much pleased with the wrists, 
except that the left one would not turn over (pronate) as well as the right. 


Mu—ORTH. 1 
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To-day, except for the scars of operation, the wrists appear of normal shape. 
Flexion and extension are two-thirds normal. 

A radiogram of the left wrist, taken on July 29, 1927, shows sound bony union 
and cure of deformity (see fig. 2). 














Fig. 2. After operation. 


Painful Affection of Head of Second Metatarsal Bone. 
By Paut BERNARD RoruH, F.R.C.S. 


C. T., A BOY, aged 17, a tool-maker, seen June 30, 1927, complaining that his 
left foot had been hurting him since Easter. There was no history of injury. For 
the last eighteen montis he had had to stand all day at his work on a stone floor. 

On examination there was a tender swelling on the dorsum of the foot around 
the base of the second toe, with limitation of movement in its metatarso-phalangeal 
articulation. The radiogram showed the head of the second metatarsal bone 
markedly flattened and somewhat lipped. Treatment given was a transverse meta- 
tarsal bar. 

On July 28, as he was no better, he was told to stop work and rest at home. A 
fortnight later there was considerable relief, and permission was given to ride a 
bicycle, but not to walk. He returned to work on September 8, and a month later 
reported that all pain and tenderness had gone. The radiogram taken the following 
day, however, did not show any sign of cure; on the contrary, the report stated 
that the appearance of the head of the second metatarsal resembled a subacute 
osteomyelitis with sequestrum formation. 

To-day, he says that the foot has been hurting him again and that he has to 
walk on the outer border to get any relief. He cannot move the toe at all. This 
appears to be a condition similar to that which occurs in the capital epiphysis of the 
femur (coxa plana). 

Mr. W. RowLEyY Bristow (President) said that this condition had been described 
by Freiburg. One case was worth recording, because of the treatment adopted, and the 


result; it was that of a boy who had exactly the same condition as a result of stabbing 
his toe on playing cricket. He wore a metatarsal bar for six to nine months and at the end 
of that time, as there was no improvement, he (the speaker) had removed the head of 
the metatarsal, and afterwards the patient had played in the cricket eleven as a fast bowler. 

















PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 8&3 


Section of Orthopedics 47 


Mal-union after Fracture of the Phalanges of the Hand. 


3y B. WurrcnurcH Howe tL, F.R.C.S. 


PATIENT, A. F., a boy, aged 9. 

August 12, 1927.—Fracture of the first phalanges on the third and fourth digits 
of the right hand. 

Present Condition.— X-ray shows non-union of the first phalanx of the fourth 
digit, with dorsal displacement of the distal fragment and mal-union of the first 
phalanx of the third digit, with dorsal displacement of the distal fragment. 

Range of movement at the first interphalangeal joint of the fourth digit, 10° 

from 160° to 150 . . 

Range of movement at the first interphalangeal joint of the third digit, 0 
from 180. 

On making a fist the third and fourth digits are very much in the way. 

Opinions are asked as to the best method of making the hand more useful, at the 
same time retaining the injured fingers. 


Report of a Case of Congenital Absence of the Upper End 
of the Femur. 


By E. H. R. Atrounyan, M.D. (Communicated). 
THE child is a Bedouin Arab, aged 30 days. Three sisters healthy. On full 


extension there is a shortening of 3 cm. and 5 cm. in the normal position. This is 
the first case noted by us in this country (Syria). 





Con genital absence of upper end of femur. 


MH—ORTH.2 ¥ 
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Arthroplasty of the Right Temporo-Mandibular Joint. 
By A. Rocyn Jones, F.R.C.S. 


PATIENT, a female, aged 26, in 1911 fractured the base of the skull and 
lower jaw. The temporo-mandibular joints gradually became stiff; for this she 
was treated at two hospitals, at the first by gagging the jaws open, and at the 
second, by excision of the articular heads of the mandible. In 1922 she had 
ankylosis of the right joint with the upper teeth inseparably overlapping the lower. 
A Murphy’s arthroplasty operation was performed. No trace of a joint was present, 
but, instead, the mandible and temporal segments were joined by dense compact 
bone. Half aninch or more of bone was removed, which allowed complete 
separation of the jaws. The temporal side was gouged to form a cup and the 
mandibular end was rounded off and surrounded with temporal fascia which had 
been dissected up. From the beginning the patient was encouraged to move 
her jaws ; this she did with chewing gum in the mouth. She can now open and 
close her mouth quite well and is being shown as a late end-result. 


Discussion.—Mr. MCCRAE AITKEN said that the inducement to use the front muscles of 
mastication by ordering chewing-gum had probably determined the formation of a joint 
instead of the onset of ankylosis. The device was well worth noting. 

Mr. T. OPENSHAW said that screwing the mouth open and other devices of the kind, such 
as putting in a chisel and cracking the neck of the condyle, or cutting the joint ligaments, 
were followed by relapse and the jaw ankylosed again. He thought that it was of no use to 
tinker with these cases, and that it was essential to take out a large portion of the head and 
neck of the bone and gouge out the socket of the bone. 

Mr. H. A. T. FAIRBANK said he agreed with Mr. Openshaw as to the necessity for removing 
a large portion of the bone. He was convinced that the result depended on the amount of 
bone removed. 


Two Cases of Snapping Knee, in which the External Semilunar 
Cartilage formed a Complete Circular Disc. 


By H. A. T. Farrpank, D.S.O., O.B.E., M.S. 


(I) Patrent—K.B., female, aged 19. 

History.—** Knocking” and clicking in right hip and knee, the latter since 14 
years of age. Pain in right knee since a fall three weeks before admission. 

Examination.—No swelling; no fluid; no wasting of muscles. A definite click 
occurs on flexion and extension at about 170°. X-ray negative. 

Operation.—January 19, 1928.—Joint opened outside patella. External semilunar 
cartilage found thickened and abnormal in front, apparently damaged, and was 
eventually removed entirely with considerable difficulty. No other abnormality 
found in the joint. 

The external semilunar cartilage formed a complete disc separating the external 
condyle from the tibia. It was badly torn during removal. It shows a central thin 
portion surrounded by a thickened ring. In front there was a thick portion passing 
forwards from the upper surface of the cartilage to be attached far forwards on the 
anterior margin of the tibia and adjacent part of the capsule. This formed a small 
arch under which an instrument could be passed. The posterior part also showed 
local thickening. The thin portion in the middle gives the impression of having been 
complete, although torn during removal. 
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(Il) V.P., A GIRL, aged 73. 

History.—Pain in right knee and walking on toes for eight months. Stiff at 
times. 

Examination.—Knee could not be fully extended. Flexion full. No fluid. 
Thigh wasted. Joint slightly hot. X-ray negative. 

Treatment.—Full extension gradually obtained and the limb put in plaster for 
three months. Later a click was noticed, with the joint in nearly full flexion. 

Operation, October 1927 (twelve months from onset).—External semilunar 
cartilage removed as it was abnormal. Some fluid in joint. Piece of synovial 
membrane, excised for examination, showed great proliferation of the endothelial 
lining, making it look like stratified epithelium. No sign of tubercle. 

The external semilunar cartilage formed a complete disc, separating the outer 
condyle from the tibia, and with no free margin. The centre was very thin and 
torn through at one small spot, the thin centre being surrounded by a thicker ring of 
cartilage. 

Present Condition—Sound knee; no instability; no fluid; flexion and extension 
full. 


Diseussion.—The PRESIDENT said this was a strange variation in the external cartilage. 
The case he showed at the last Clinical meeting he took to Sir Arthur Keith at the College 
of Surgeons, who said he had no knowledge of the condition, and, as far as he knew, the 
cartilage did not exist as a complete disc in any of the lower animals. In the chimpanzee 
it formed a complete ring but was perforated in the centre. In a letter, Mr. Timbrell Fisher 
said he had come across one complete disc in the post-mortem room. 

Mr. FAIRBANK (in reply) said he had been in the habit of making a curved incision with 
the convexity directed downwards and backwards, so that one could open the front of the 
joint more or less horizontally in front of the lateral ligament, and also open behind the 
internal lateral ligament if one wished through the same skin incision. He was now making 
his incision more vertical because it could be prolonged upwards afterwards, if required in 
case of wrong diagnosis. He had had seven cases of damage or abnormality of the external 
semilunar cartilage in children of 15 years and younger. In two cases only the anterior half 
of the cartilage was present, the posterior half being entirely absent, and this was confirmed 
by opening the joint behind the external lateral ligament. He had also found in more than 
one case that the cartilage seemed to turn upwards opposite the external lateral ligament to 
become attached to the femur rather than the tibia. 


Unreduced Dislocation of the Hip and Carpal Injury in the 
same Patient. 


Shown by Sr. J. D. Buxton, F.R.C.S. 


D.I., AGED 21. Motor bicycle accident, September, 1926. 

The injuries were—(1) Carpal fracture dislocation ; (2) fractured left leg ; (3) 
dislocation of left hip-joint. 

Half the fractured scaphoid, the semilunar and a small piece of cuneiform were 
displaced upwards and forwards in front of the lower end of the radius. These 
were removed by operation. 

Thé dislocation of the hip was not recognized until some weeks after the accident. 
I saw him at a country hospital and attempted closed and later open reduction, 
both of which were unsuccessful. 

The case is shown to demonstrate—(1) The late result of operation on the wrist ; 
(2) the neo-arthrosis of the hip-joint which is formed. He is able to drive an 
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Austin Seven and can walk six miles. Further operative treatment is not, in the 
exhibitor’s opinion, likely to improve function. 

Discussion.—Mr. T. OPENSHAW said that as the posterior rim of the acetabulum was 
broken off, even if it were possible to reduce the head of the femur into a newly deepened 
acetabulum, it would be very difficult to keep it there. He felt reluctantly inclined to say 
that it would be wiser not to operate. 

Mr. ROWLEY Bristow (President) said that he agreed with Mr. Buxton and Mr. 
Openshaw that the boy was best left alone, as he was not suffering pain. It would be time 
to interfere if the pain of arthritis should supervene. 


Two Cases of Mal-united Fracture of the Forearm. 
Shown by G. N. GIRDLESTONE, F.R.C.S. 
(I) E. W., A BOY, aged 18, who had had a fracture in the region of the lower 


epiphysis of the right radius four years ago. The growth of this epiphysis had 
ceased while that of the ulna had continued. The styloid of the ulna had also been 

















Fig. 1. Case I. 


detached and remained ununited, the result being severe distortion of the wrist 
joint (fig. 1). The patient complains of severe and increasing pain in the wrist. 
There is also considerable limitation of movement in all directions and tenderness 
over the joint. The disability is the more important because the lad is a wood- 
worker. 
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The case is brought up for advice as to treatment, in particular with reference to 
shortening the ulna so as to bring its lower end into a more normal relationship 
with the radius 

(II) A. H.. A Boy, aged 13, had a fracture of the middle of both bones of the 
forearm seven years ago. There is marked varus deformity at the site of the old 
fracture and in addition subluxation of the head of the radius in an outward 
direction, with angulation, so that its upper surface, instead of pointing towards the 
opposed surface of the humerus, is directed upwards and outwards (fig. 2). The 




















Fig. 2. Case II. 


lower end of the ulna, for about 2 in., is deformed and enlarged, as shown in the 
radiogram, and the growth in length has ceased at the lower end, with the result 
that the carpus is supported on the radius only, and the lower end of the radius is in 
a position of ulnar deflection (fig. 3). The patient complains of pain all round' the 
radial head after use, and the mother insists that the pain and disability are increasing. 
[ have watched the case for two years with uncertainty as to what to do or whether 
to do anything. There is full, painless flexion and extension at the elbow. Pain 
results only from radio-ulnar movement. 

I ask whether anything can be done by removal of the head, or osteotomy below 
the head of the radius, or correction of the bowing of the radius and ulna. I do not 
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Fig. 3, Case II, 


know whether shortening the radius will help. Unless I am advised to do otherwise 
I shall begin by straightening the bowing of the radius and ulna, and wait to see 
what the effect of that is. 


Discussion —Mr. A. P. BERTWHISTLE said that as the lower end of the radius was the 
growing point, he did not see why Mr. Girdlestone should not excise the head of the radius. 


Mr. WHITCHURCH HOWELL, speaking of the second case, said he had seen similar 
deformities becoming progressively worse, especially in old untreated cases of Erb’s paralysis. 
In those cases he had removed the head of the radius with considerable improvement If the 
condition were left the deformity would increase and the capacity to supinate would diminish. 

He considered that the ultimate treatment in the first case would be ankylosis of the 
wrist and dorsiflexion, which he thought should be carried out now. Otherwise there would 
be a continuous, irregular line of growth, and the deformity and pain would increase ; even 
now the patient resented a gentle touch. Doing what he suggested would bring it into such 
a position as he would be able to use the plane—he was a wood-worker. 


Mr. McCRAE AITKEN said that in the first case the tenderness complained of, whether on 
movement or on palpation, was between the ulna and carpus. It appeared to be an impinge- 
ment pain, originating where the bone impinged sideways. He therefore agreed with the 
exhibitor that if he could get it lined up by shortening the ulna, it was well worth attempting 
before trying any ankylosis; the latter could be done later. He felt sure that in the second 
case, when the joint was opened, a pulpy mass would be found between the head of the 
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radius and condyle of the humerus. Taking the head out of the way would probably relieve 
the pain. 

Mr. St. J. D. BUXTON said these two cases were strikingly analagous, as the older boy had 
a long ulna and a short radius, the reason being that growth had stopped at the lower end of 
the radius whereas it was still continuing in the lower end of the ulna. There was the 
opposite condition in the other case, as the ulna had stopped growing while the radius was 
continuing to grow. Not only was the head not in its normal position, but the whole shaft 
was bowing. He was somewhat timorous about advising operation on either of these patients 
at present, as growth was still going on, and even if the deformity was corrected now, it would 
probably reappear, as one bone was not likely to grow any more. Even in the older boy 
growth had not ceased. In the younger boy, if the head of the radius were removed 
he thought there would be more curving, and there would be less movement at the elbow- 
joint. He suggested waiting for a time. 


Two Cases of Unusual Multiple Congenital Deformities. 
By D. McCrar AITKEN, F.R.C.S. 


(1) Boy, aged 7. Hydrocephalic. Congenital fusion of both elbows. One bone 
of fore-arm stands out at an angle. Only two digits. Morphology of bones 
uncertain. No deformities of lower limbs. 

(II) A case of congenital dislocation of both hips, both knees, both elbows. 
Abnormal skull and low cerebral development. 


Congenital Deformities of Cervical and Upper Dorsal Vertebre 
and Fusion of Upper Three Left Ribs. 


By Epwin A. Linpsay, F.R.C.S. 


N. M., A BOY, aged 9, was sent to me as a case of torticollis and scoliosis. 
There was no contracture of either sterno-mastoid, but X-ray examination revealed 
mal-development of the cervical and upper dorsal vertebrx, all the cervical vertebrae 
being fused. The three upper ribs on the left side were fused in front of the angles, 
and there was elevation of the left scapula, but no bony union between scapula and 
vertebre. ° 

The case is shown on account of the extent of the deformity, and to invite 
opinion as to treatment, if any. 

Mr. WHITCHURCH HOWELL said he considered this a case of “ Congenital Elevation of 
Both Shoulders,” first described by Mr. Walsham, of St. Bartholomew’s Hospital, in 1880, and 
wrongly named Sprengel’s deformity. Mr. Walsham’s specimen was in the museum at 
St. Bartholomew’s Hospital, and a cast of it in the Museum of the Royal College of Surgeons. 

He (the speaker) had recently removed the omo-cervical bone in a similar case, and the 
specimen was now in the museum of the Royal College of Surgeons. It was attached by 
bone to the fourth, fifth and sixth cervical vertebre, and by cartilage to the root of the spine 
of the scapula. 

The condition occurred in the sixth week of intra-uterine life, and was associated with 
irregular development of the spine and ribs, leading to the formation of wedged vertebre and 
fusion of ribs. 

The ideal treatment was the early removal of the omo-cervical bone at about the third 
year, before ossification took place. 

In Mr. Lindsay’s case he (Mr. Whitchurch Howell) considered that nothing should be 
done. 


|A PNEUMATIC OPERATING BONE SET was shown and demonstrated by 
W. H. Oainvie, F.R.C:.S.] 














Section of Surgery. 
SUB-SECTION OF PROCTOLOGY. 
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An Operation for the Cure of Prolapse of the Rectum in the Female. 


By FREDERICK J. McCann, F.R.C.S. 


THE normal act of defecation is accompanied by a certain tendency to eversion 
of the mucous membrane. If this eversion become abnormally increased and be 
maintained after defecation, rectal prolapse is produced. In due course not only the 
mucous membrane, but also the other coats of the bowel may become involved. 

Although a variety of causes is usually given to explain the incidence of rectal 
prolapse, yet in the majority of the cases, muscular relaxation will be found to be the 
correct explanation. In short, there is a gradual failure of the retentive mechanism 
which prevents the bowel from prolapsing with each act of defecation. 

The integrity of this retentive mechanism depends on the power and the 
co-ordinated action of the levatores ani and sphincter ani muscles. Should one or 
both be out of gear, the smooth working of this retentive mechanism is upset, and 
a varying degree of rectal prolapse is produced. There is also, I believe, a congenital 
muscular weakness in certain individuals, which predisposes those individuals to 
rectal prolapse. This congenital weakness is also a factor in the wtiology of 
enteroptosis and of genital prolapse. 

Defective retentive power may be restored simultaneously with restoration of 
the general health and improvement in the muscular tone of the individual, or 
oceasionally by the continued exercising of the levatores ani and sphincter ani 
muscles. 

Restoration of the retentive mechanism is frequently observed in children, in 
whom, as a rule, nothing but palliative treatment is necessary. If, then, muscular 
relaxation or muscular weakness be the determining factor in the production of the 
majority of the cases of rectal prolapse, it is obvious that to restore and to strengthen 
that muscular power is the correct treatment. 

Now the operations which are done for the relief of rectal prolapse are either 
endeavours to get rid of redundant mucous membrane or to excise the prolapsed 
portion of the bowel, or to fix the bowel by cicatricial formation in the hollow of the 
sacrum, or, again, to obliterate the pouch of Douglas, or by means of some “ pexy 
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operation”’ to fix the sigmoid colon. No one of these procedures favours the 
restoration of normal function, or indeed favours a natural cure. 

It was because I had seen so many bad results from the surgical treatment of 
rectal prolapse that I was led to devise an operation which aims at accomplishing 
the restoration of the retentive mechanism. 

Let me then indicate the manner in which the operation I now practise has been 
gradually evolved. 

For many years I had treated rectal prolapse complicating genital prolapse in 
women by stitching the rectal wall, after suturing the levatores ani muscles, to the 
posterior vaginal wall. 

In course of time the sphincter ani recovers its function, and, as the results | 
obtained from this operation were satisfactory, I decided to employ the same 
principle in a case in which no genital prolapse existed. 

In 1910 I was asked to see a single woman, aged 72, who was bedridden 
on account of a rectal prolapse, which had been gradually getting worse for some 
years. She was unaware that anything could be done to give her relief, and readily 
consented to undergo an operation. 

The protruding mucosa of the bowel was seared longitudinally in three places 
with the thermo-cautery. The prolapsed bowel was then returned and the sphincter 
ani tightened. A V-shaped piece was excised from the posterior vaginal wall, and 
the levatores ani muscles were then sutured over the lower end of the rectum, and 
finally the cut edges of the posterior vaginal wall were brought together by sutures, 
which also passed through the united levatores ani muscles, and when tied, brought 
these muscles into close apposition with the posterior vaginal wall. 

The operation was completely successful, and for two years this woman was able 
to lead an active life, until she died from swallowing her false teeth. 

The best test of the efficacy of an operation for rectal prolapse is the time test, 
and a good result even after two years may not suffice to appease the mind of the 
sceptic. 

Meanwhile, I was constantly operating on complete perineal tears, which are 
always associated with a varying degree of prolapse of the mucous membrane of the 
rectum, and in which complete cure follows when they are efficiently repaired. I 
came to the conclusion that a rectal prolapse when returned is comparable to a 
complete ruptured perineum on a large scale, and should be treated on the same 
principles. 

In July, 1913, I was consulted by a single woman, aged 51, who had undergone an 
operation for rectal prolapse four years previously, the prolapsed portion of the 
bowel being excised. The operation was unfortunately a failure. The bowel still 
prolapsed for nearly two inches and the anal orifice surrounded by scar tissue 
admitted three fingers. She had complete incontinence of feces and was unable to 
earn her living as a nurse. Her condition was deplorable, and her nervous system 
had suffered considerably in consequence. She was reluctant to undergo another 
operation, but ultimately yielded to persuasion. 


DESCRIPTION OF THE OPERATION. 


The bowel was returned and the patient was placed in the elevated lithotomy 
position ; an incision was then made around the anal orifice anteriorly and laterally 
for three-fourths of its circumference. The perineum was incised in the middle line 
from the fourchette to the anal orifice. This incision was further prolonged 
anteriorly into the labium of each side for about an inch and a half. The lower end 
of the rectum was freed by dissection anteriorly and laterally, exposing the levator 
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ani on either side, whilst the lower portion of the posterior vaginal wall was dissected 
upwards for about two inches. 

A V-shaped piece was then cut out of the anterior rectal wall and the anterior 
margin of the anal orifice. The cut edges were united by catgut sutures, after tying 
the bleeding vessels. The scar tissue surrounding the anus was dissected out, and 
the anal orifice reconstructed to the requisite size by a series of catgut sutures 
passed so as to take a grip of the sphincter ani and to avoid the mucosa of the 
bowel. 


A V-shaped piece was next removed from the posterior vaginal wall, followed by 
the suture of the levatores ani muscles in front of the lower end of the rectum. 
The cut edges of the posterior vaginal wall were then sutured together by catgut 
sutures, which were passed through the united levatores ani muscles, and when tied 
brought the latter in close apposition with the posterior vaginal wall. Silkworm 
gut sutures were passed through the perineal tissues to co-apt the divided peri- 
neal body, and further to co-apt the already sutured levatores and muscles. The 
skin edges were finally united with catgut, whilst a special silkworm gut suture was 
inserted to prevent the anal orifice falling backwards. 

The patient made a smooth recovery and regained complete control of her anal 
sphincter. 

She has moreover, remained well up to the present date, and has expressed 
herself as being completely cured. She has been enabled all these years to discharge 
her duties as a nurse and to lead a life of unusual activity. 

The result of this operation satisfies the time test, for the patient has remained 
perfectly well up to the present date, that is for thirteen years. 

On thinking over this operation I came to the conclusion that it was unnecessary 
to excise a portion of the rectal wall and anal margin (as that procedure only led to 
scar formation) instead of building up and strengthening the anal sphincter which 
could be done much better without removing any portion of the bowel ; and although 
the functional result had been so good, yet I believed that avoiding a scar would be 
even better. 

I was able to put my ideas into practice when this patient brought her sister to 
me in October, 1924, and the operation I performed on her is the one that appears to 
be suitable for the majority of cases. 

This woman was 65 years of age, the mother of three children, and had her last 
confinement twenty-nine years previously. She had had slight rectal prolapse and 
loss of control ever since her last child was born. When she presented herself for 
examination, the rectum protruded for 4 in., and she informed me that the amount 
of rectal prolapse had been gradually increasing. There was no evidence of ulceration. 


PRELIMINARY TREATMENT. 


It is essential that such patients should have a preliminary period of rest in bed, 
not only for purposes of local cleansing, but because congestion is diminished in those 
who have struggled to be about. 

The prolapsed bowel should be returned, and if possible retained, which still 
further diminishes local congestion. 


DESCRIPTION OF THE OPERATION. 


During the operation, the elevated lithotomy position is employed in order to 
diminish the tendency to protrusion of the rectum. 

An incision is made around the dilated anal orifice anteriorly and laterally for 
three-quarters of its circumference. 
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A mesial incision is then made from the anal orifice to the fourchette which when 
deepened splits the perineal body (fig. 1). This incision is prolonged at its anterior 
extremity outwards and forwards into each labium. The anal sphincter and the lower 





Fig. 1.—The smaller diagram shows the prolapse of {the rectum. The (larger diagram 
shows the line of the incision after the prolapse has been returned. 





FiG. 2.—Levatores ani exposed together with the sphincter ani. The vaginal flap has 
been reflected upwards. A—levator ani; B—sphincter ani; C—vaginal flap. 


end of the rectum are exposed by dissecting away the superjacent tissues, and the 
posterior vaginal wall is dissected upwards for about 2 in. (fig. 2). 
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Catgut sutures are now introduced grasping the sphincter ani, being passed on one 
side from within outwards under the sphincter muscle and avoiding the mucosa, and 
in the reverse order on the opposite side and are then tied. 





Fic. 3.—Sutures in position, V-shaped piece excised from vaginal flap. A—first of a 
series of catgut sutures to reconstruct anal orifice; B—silkworm-gut sutures passed deeply 
through the levator ani and skin on each side ; C—fascial sutures of catgut. The levatores ani 
are further united with catgut. 


\ 





Fig. 4.—Operation completed. Silkworm-gut sutures tied through small pieces of 
india-rubber tubing. 


A sufficient number of these sutures is introduced to restore the anal orifice to 
the normal size, and when a good grip of the sphincter muscle is taken by the 
sutures, this muscle is strengthened and tightened, and a normal anal aperture is 
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constructed. Sutures of catgut are further used to tighten the stretched or torn 
fascia over the lower end of the rectum and to reinforce any weak spots. 

A sufficient number of silkworm-gut sutures are next inserted, which pass inwards 
through the skin and levator ani muscle on one side and outwards through muscle 
and skin on the opposite side. The levatores ani muscles are then united by catgut 
sutures. 

A V-shaped piece is excised from the posterior vaginal wall, and the edges united 
by catgut sutures which, when passed, also take a grip of the levatores ani muscles, 
in order to bring these muscles and the posterior vaginal wall into close apposition 
(fig. 3). The skin edges are next united with interrupted catgut sutures and the 
silkworm-gut sutures tied through small pieces of india-rubber tubing, thus completing 
the operation (fig. 4). 

The last or most posterior silkworm-gut suture is passed so as to prevent the anal 
orifice falling backwards, which is not infrequent after operations for complete rupture 
of the perineum. Catgut may also be employed for this suture. 

A “sacral anus”’ is a complication which should not be encountered where the 
necessary precautions have been taken during the operation to restore the anal canal. 

After this operation I believe it is best to refrain from administering purgatives 
at least for some days in order that healing may remain undisturbed. Should the 
patient be uncomfortable in consequence of the bowel not acting, warm olive oil 
should be run into the rectum through a small india-rubber tube, and a dose of castor 
oil given by mouth. 

The bowels should afterwards be kept acting by a gentle laxative. 

The result of the operation described was completely satisfactory, the wounds 
healed well and there was complete sphincteric control. The patient has been 
enabled to be about and lead an active life, whereas formerly she was more or less 
of an invalid, spending most of her time either in bed or on a couch, and being 
forced to give up her business in consequence of her physical suffering. 

When writing this paper I received unexpectedly a letter from this patient in 
which she states: “I am writing to tell you the operation has proved a perfect 
success. It was some time before the bowels acted naturally, but now I am like 
another woman. 

“IT was a long time making up my mind to the operation, but I am glad I did and 
I feel very grateful to you for your care and skill. I only wish other sufferers knew 
the benefit.” 

Although this type of operation remedies the anatomical defects which seem to 
accompany this variety of prolapse, yet congenital predisposition is an etiological 
factor which cannot be overlooked, for the last two patients were sisters and I am 
informed that another sister and two cousins suffer from rectal prolapse. 

Exercises to cause contraction of the levatores ani muscles and sphincter ani 
should therefore be practised after this operation, and such exercises are still more 
necessary in the presence of congenital muscular weakness. 

Finally, this operation offers a prospect of cure, not merely to the surgical 
derelicts cast adrift because of the failure of other methods, but to those who bear 
their suffering not knowing that anything can be done for their relief, as well as to 
those who from knowledge of failures have lost faith in modern surgery. 
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The Treatment of Irreducible Sigmoido-Rectal Intussusception 
in Old People. 


By ZacHuary Cope, M.S. 


SOME two years ago I had to treat an old man suffering from intussusception of 
the sigmoid into the rectum. On looking up the literature, after the case, I found 
very little, if any, reference to the condition, and no help in its treatment. I, 
therefore, thought my experience worthy of record. 

Mr. R., aged 82, complained of the passage of blood and mucous from the rectum, 
and pain in the lower abdomen. He had been perfectly well till six days previously, 
when the pain started, and frequent passage of mucus began. Blood began to be 
passed four days after the onset. Examination showed him to be a healthy looking 
man in good general condition. Nothing abnormal was to be made out by 
abdominal examination. The finger passed into the rectum felt a large swelling—an 
obvious intussusception—a few inches up. Blood and mucus were on the with- 
drawn fingers. Operation was performed the same evening. Under general 
anesthetic a paramedian suprapubic incision was made. There was some free fluid 
in the abdomen. There were many scybala in the sigmoid. An intussusception of 
the sigmoid into the rectum for 3 or 4 in. was discovered. I tried to withdraw the 
invaginated part by gentle traction, whilst Dr. Kennish assisted by pressure on the 
apex of the intussusception with fingers inserted into the rectum. All attempts 
failed and colostomy was decided upon. A loop of sigmoid was brought out, 
Spencer Wells’ forceps were put through the mesentery, the abdomen was closed, 
but the gut was not opened. I waited several days before opening the colostomy, 
since there were no urgent symptoms. On November 1, when I intended to open it, 
[ was informed that the patient had had the bowels open. naturally several times, 
and that the flow of blood and mucus had ceased. Rectal examination showed 
that the intussusception was almost completely reduced owing to the long steady 
traction on the coil of sigmoid owing to its fixation to the abdominal wall. The 
Spencer Wells’ forceps were withdrawn and ribbon gauze was substituted. A few 
days later the gauze was withdrawn, and the wound allowed to granulate over. The 
patient recovered well, but died six or nine months later from cerebral trouble. 

There was no trace of growth at the apex of the intussusception. Attempts at 
reduction were stopped because signs of shock began to develop. Colostomy seemed 
then an inevitable procedure. The effect of continued gentle traction was only 
accidentally found out when the bowel was about to be opened a few days later. 1 
wish to suggest that the anchoring of the sigmoid in the manner described may be 
regarded as a useful method of slow reduction of an intussusception at the sigmoido- 
rectal junction. 

Though these cases are rare, they cause anxiety as to treatment on account of 
the age of the patient. 

The only similar case that I have been able to find in the literature is one which 
Sullivan, writing in the Boston Medical and Surgical Journal (1924, exci, p. 1107) 
quotes from Delaunoy (Archiv. de Méd. de l’ Appareil digestif, 1923, xiii, p. 215). 

This relates to a woman, aged &5, who for a month had had attacks of diarrhaea. 
Then there had ensued three days of severe paroxysmal pains in the left iliac fossa 
radiating towards the perineum and accompanied by tenesmus. No more stools, 
flatus or blood were passed per anum. Colostomy was performed for irreducible 
intussusception at the sigmoido-rectal junction, but the patient died five days later 
from stercoremia. 








898 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 
40 Manson-Bahr: Sigmoidoscopic Appearances of Tropical Dysenteries 


I have seen one other similar case in which I think the apex of the invaginated 
part was neoplastic. I was unable to reduce the intussusception, but instead of 
performing colostomy I tried to crush off the intussusception from within the anal 
canal by heavy forceps passed up the gut. The patient was very feeble and the event 
had a fatal issue. 


The Sigmoidoscopic Appearances of Dysenteries of 
Tropical Origin. 


By Puinie Manson-Bagr, D.S.O., M.D., F.R.C.P. 


(Physician to the Hospital for Tropical Diseases.) 


OWING to the frequency of dysenteric conditions in tropical practice and the 
difficulty in determining their true nature from laboratory investigations alone, the 
subject is one of exceptional importance to the tropical physician faced with making 
a correct diagnosis preliminary to efficient treatment. 


AMCBIC DYSENTERY. 


A knowledge of the changes undergone by the bowel is indispensable in the 
diagnosis of intestinal amoebiasis and affords an index to the cure of this particularly 
intractable disease by any given drugs or combination of drugs. From the pathological 
aspect the chief difficulty experienced is the demonstration in every case of intestinal 
ameebiasis of the Entameba histolytica, either in its active or vegetative stage or in 
its passive or cyst form. It is common knowledge that a patient may exhibit typical 
symptoms of the disease, or give a history of its main features, and yet intense 
pathological investigation may fail to reveal the causative organism in the feces. It 
often happens that the cysts of Entameba histolytica may be found in the feces only 
after fifty successive examinations. Various concentration methods (as for instance 
that of Warrington Yorke) and the cultural method of Boeck and Drbohlav have 
afforded the pathologist a better chance than formerly, but it is from an examination 
of the bowel lesions themselves that the clinician will derive the most accurate 
information. The lesions of amcebic dysentery in the sigmoid and rectum are so 
distinctive as to be diagnostic and they extend, as is not commonly appreciated, far 
down the rectum, to the level of the internal sphincter itself. They are distinctive, 
as I have said, but differ considerably from the grosser lesions commonly seen in the 
post-mortem room or in a pathological specimen. After death the finer and more 
superficial appearances disappear and many of the lighter colours and tints assumed 
in life fade, so that the clinician will gain a poor idea of what he is likely to meet 
with from an examination of museum specimens. It is true that one cannot diagnose 
every case of intestinal amecebiasis by the sigmoidoscope, seeing that in a small 
proportion of cases (about twenty per cent.) the lesions are confined to the cecum 
and ascending colon far beyond the reach of any sigmoidoscope. For the appreciation 
of the finer changes the microscopic attachment to the eyepiece of the sigmoidoscope 
is almost essential, a lens magnifying three diameters makes an enormous difference. 
Not only can the character of the amcebic lesions be appreciated by sigmoidoscopy, 
but the amcebe themselves may be demonstrated in scrapings of the lesions by 
means of the long-handled Volkmann’s spoon introduced through the sigmoidoscope. 
The edge must not be so sharp as to destroy the edges of the lesion and cause 
hemorrhage, nor yet too blunt to remove sufficient tissue. The material thus 
removed should be suspended in saline solution, placed on a slide with a coverslip 
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and directly ‘examined under the microscope. On many occasions it has been 
possible to demonstrate the causative amcebe when ordinary laboratory examinations 
have failed to do so. 

The characteristics of ameebic sigmoidoscopic lesions, as compared with the 
bacillary disease, are their superficial nature, the painlessness of direct examination 
and the laxity and the redundancy of the mucosa. The scattered and isolated 
character of the ulcers is such that the intervening mucosa remains normal in 
appearance. Their small size as compared with the large punched-out ameebic lesions, 
so often seen in the upper part of the bowel at autopsy, is clearly apparent. 

In addition to the ulceration, other striking appearances are frequently seen in 
the form of small hewmorrhages which may surround the actual ulcers or be 
scattered in a haphazard manner round the lesions. These hemorrhages which 
are, as a rule, small and petechial in character, actually occur in the submucosa and 
therefore lie beneath the mucous surface. Olten large haemorrhages occur in the 
interstices or even in ragged cracks between the folds of the mucous membrane. | 
wish especially to emphasize the importance and diagnostic significance of these 
hemorrhagic lesions, for it is often from them that the amcebe may be obtained by 
scrapings through the sigmoidoscope. Though they form such a characteristic 
feature of the living aspects of intestinal amoebiasis, they have never been described 
aus characteristic of the pathological anatomy of the disease. The appearances of 
intestinal amoebiasis naturally vary with the degree and intensity of the infection. 

In the acute stage the destruction of the mucous membrane may progress to a 
considerable degree. Lesions, at first isolated and discrete, may coalesce and produce 
a ragged granulating and bleeding surface more resembling that of bacillary dysentery 
except that the bowel surface is much folded. When scrapings are made from the 
hemorrhagic surface, amoebe may be demonstrated in large numbers; in fact, this 
surface infection of the mucosa resembles the intense condition produced in 
experimental amoebiasis in kittens. These lesions extend down the rectum to the 
internal sphincter, and occasionally to the anal margin. 

In the subacute stage the bowel presents the same rugose and folded appearance, 
the Jumen being coated with viscid mucus streaked and dotted with effused blood. 
The amebic lesions take the form of minute yellow papular elevations, which are 
in reality small collections of pus, nests of amcebe and débris, communicating with 
an abscess in the submucosa, for the Entameba histolytica is in reality a parasite 
of the submucous layer of the bowel, and finds in that stratum a suitable medium 
for multiplication. When the papular elevations break down they form superficial 
snail-track ulcers, and later become converted into the more characteristic diamond 
or lozenge-shaped ulcers of the chronic stage. 

Scrapings from the ulcerated surface yield either scanty amcebe or, more often, 
acicular Charcot-Leyden crystals which, as Dr. J. Gordon Thomson has pointed out, 
may be regarded as affording an admirable index of the ameebic nature of the lesion. 

Chronic Amebic Dysentery.—This is the stage in which it is most difficult often 
to make a definite diagnosis, and in which the laboratory examinations fail to 
demonstrate the ameebe or their cysts. The culture method may succeed where 
« simple microscopic examination fails. Definite ulcerations of five millimetres or 
more in diameter may be visible; they may be superficial, or deep and penetrating 
the submucosa. Usually, they have undermined edges, hemorrhagic margins, and 
yellowish or grey-coloured bases. On scraping these ulcers, amcebe may be 
demonstrated in chains or in clusters. 

Latent amoebic dysentery.—Of all bowel diseases, amoebic dysentery is peculiar in 
the remarkable latency it may exhibit. The patient may, after an initial attack, 
remain free from all external signs and symptoms of disease for a period sometimes 
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as long as from five to seven years. It is therefore important that one should he 
familiar with the somewhat elusive appearances of the bowel surface in these cases 
The lesions often take the form of yellow papules on the surface of the mucous 
membrane which occur on the inner surface of the natural folds, as, for instance, on 
the valves of Houston, or the surface may be studded with small depressions or pits 
of microscopic size which represent healed ulcerations, and often mingled with them 
are small hemorrhages. 

Great interest centres in the lesions seen in what are known as “ carriers” or 
“eyst passers” of amcebxe: that is to say, persons who, although showing no 
symptoms or signs of dysentery or intestinal disturbance, yet continue to pass the 
cysts of Entameba histolytica in their feces. In some countries a considerable 
proportion of the population show this condition. Amongst native Egyptians 
Wenyon and O’Connor demonstrated the carrier state in 13-5 per cent., and in this 
country, as Yorke and others have shown, 5 per cent. of the population in some 
districts are cyst carriers, while indigenous “amcebic dysentery” is almost unknown. 
Dobell, Wenyon and other authorities of protozoology regard the Hntameba 
histclytica as invariably an obligatory parasite of the bowel wall, and not as an 
inhabitant of the faces, so that in the “cyst passer’? state small lesions of the 
mucous membrane and submucosa must exist in which the parent amobe live. 
Such sigmoidoscopic examinations as I have been able to make on this condition 
show, invariably, either small granulating patches or small scattered petechial 
hemorrhages to indicate the site of these minute ameebic lesions. It may be well 
seen that in these “cyst passers” lesions exist which, under certain circumstances 
not yet ascertained, may extend and give rise to ulcerations provoking active signs of 
amoebic dysentery. 

The Sigmoidoscope as a Guide to Treatment.—The lesions conveyed by a study of 
the different phases of amecebic infection of the bowel can be utilized for the control 
of the treatment of the disease. Under the combined treatment, with emetine- 
bismuth-iodide and yatren which I have described,’ the healing of the lesions is both 
rapid and striking. Within twelve days from the commencement of the treatment 
epithelization of the ulcers has already commenced. A healed bowel, after treatment, 
is one in which active signs of amcebic infection are absent, but in which the 
traces of former lesions are seen in small depressions or pits, which everywhere 
stud the mucosa, and which one should endeavour to recognize as representing the 
usual appearance of healed ambeic ulceration. I have been unable to make any 
actual observations as to how long these small and almost microscopic depressions 
may persist after the recovery of the patient. 


SIGMOIDOSCOPIC APPEARANCES OF BACILLARY DYSENTERY. 


The lesions produced by bacillary infection of the large bowel differ essentially 
from those I have described as produced by the ameebic disease. These differences 
are just those one would expect from a study of histopathology and morbid 
anatomy. Bacillary dysentery is mainly a disease of the mucous membrane, in 
which the dysentery bacillus multiplies and eventually causes necrosis of the mucous 
membrane. The infiltration and cedema of the submucosa are secondary to the changes 
undergone by the mucosa. 

Bacillary dysentery is caused by infection with Shiga’s bacillus or Flexner’s 
bacillus. Shiga’s bacillus is the more virulent, and usually causes the more 
extensive lesions. Both may be occasionally met with as indigenous infections in 


1 Brit, Med. Jcurn., 1927 (ii), 490-192 





oa 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 901 


Section of Surgery: Sub-Section of Proctology 43 


this country. In the tropics they are widespread. The pathological changes in the 
howel wall are much more extensive and severe than those of amcebic dysentery. 

Acute Stage.—It is doubtful whether in the very acute incipient stages a 
sigmoidoscopic examination of the inflamed mucosa is justifiable, and, as a rule, in 
travellers from the tropics the acute condition has subsided by the time they reach 
home. The difficulty of definitely proving the diagnosis of bacillary dysentery, 
either by culture of the bacillus from the stools, or by scrapings of the mucous 
membrane, is considerable, as the organism can only be cultured with ease 
during the early stage of the disease. Failure to recognize the difficulties in the 
isolation of the organism from the faeces often leads to doubts and difficulties. The 
dysentery bacillus is very delicate and is easily overgrown by other more vigorous 
organisms, or fails to grow on account of the presence of the specific bacteriophage 
which is elaborated in the lumen of the bowel. Twice only have I examined the 
mucosa with the sigmoidoscope in cases from which I have been able to recover 
Shiga’s bacillus. The mucous membrane resembles that seen at autopsy. The 
surface is slightly nodular, rose-pink, or plush-red and cedematous; there are 
numerous red blotches, caused by submucous hemorrhages; the walls of the bowel 
are rigid and inelastic; the natural folds are absent. The mucosa bleeds readily on 
contact with the sigmoidoscopic tube and the examination is considerably painful, 
while the lumen of the bowel is filled with bright red blood-stained mucus. 

In the subacute stage the bowel surface is covered with granulation tissue in 
irregular patches and plaques representing areas from which the necrotic mucosa has 
desquamated, or has been removed. These granulations are painful and bleed easily. 
In one case, associated with dysenteric arthritis, the granular patches were evident ; 
though all dysenteric bowel symptoms had ceased, resolution of the arthritis 
occurred only when the bowel epithelium had been regenerated. This case 
demonstrated the importance of treating the mucosa thoroughly in order to resolve 
the arthritis. 

Chronic Bacillary Dysentery.—This is the stage which is the most intractable, and 
which it is most important to differentiate from chronic ameebic dysentery. It would 
be useless to attempt to isolate the bacillus from the feces in these cases, for the 
organism has long since disappeared. The microscopical examination of the feces 
may afford a clue in the number of polymorphonuclear cells seen in the blood and 
mucous exudate, but there are other cells, known as macrophages, which are found in 
the faeces in most cases of bacillary dysentery, and which, from their superficial 
resemblance to the Hntameba histolytica, have given rise to a great deal of confusion. 
These are large hyaline cells derived from the bowel wall; they are of endothelial 
origin and often contain phagocytized red blood-corpuscles and leucocytes, and so 
may readily be mistaken for the vegetative stage of the ameba. They really 
should cause no difficulty, as they are immotile, defunct body-cells and not parasites. 
Little help, as a rule, can be derived from serological investigation in bacillary 
dysentery. The serum agglutination test is, perhaps, more often positive in the 
chronic than in the acute stage. In two severe cases of chronic bacillary dysentery 
a positive agglutination to Flexner’s bacillus in a dilution of over 1:100 was 
obtained. 

The eases of chronic bacillary dysentery which have occurred as the result of 
infection during the Great War have been most severe and distressing. Rarely, 
if ever, they appear to be subsequent upon an initial acute attack ; rather the chronic 
stage supervenes insidiously. These men suffered from a mild or subacute dysentery 
during their war service from which they appear to have made a rapid and apparently 
permanent recovery, but in subsequent years relapses of diarrhoea or subacute 
dysentery have recurred at regular intervals and some six or even eight years after 
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the initial attack a chronic intractable diarrhoea supervenes which finally produces 
great emaciation, anemia, symptoms of intense intoxication and even arthritis. 
The mucosa of the bowel becomes converted into a solid layer of granular tissue, 
becomes, in fact, a rigid, raw and bleeding tube. Evacuations are incessant and 
consist almost entirely of blood and mucus. These are the cases which in text- 
books are called “idiopathic ulcerative colitis”; my contention is that they are, as 
a rule, the sequel of bacillary infection of the bowel. 

The sigmoidoscopic appearances are obvious. The bowel itself is rigid, indurated 
and inelastic ; the natural folds absent. The examination is extremely painful and 
the roughened and granular surface bleeds readily wherever it is touched by the 
examining instrument. Scrapings of the bowel reveal numbers of pus cells and 
the macrophages to which reference has already been made. The appearance of 
the bowel varies in different cases; sometimes the exuberance of granulation tissue 
may assume a polypoid appearance; sometimes too, fibrosis of the bowel wall may 
result in partial stricture or in fibrotic scarring of the surface. The patulous 
condition of the anus and the atrophic appearance of the skin surrounding the anal 
margin, as well as the wasting of the gluteal and perineal muscles, afford a considerable 
amount of additional evidence in forming a diagnosis. 

The treatment of chronic bacillary dysentery is by no means an easy matter. 
Intestinal lavage too often proves ineffective, either by -yatren, eusol or other 
disinfectants. Recourse has to be had to ileostomy or valvular cecostomy as the 
only way of alleviating the condition and promoting epithelization of the destroyed 
mucosa. The technique of this I have already described in collaboratior with 
Dr. A. L. Gregg.’ 


INTESTINAL SCHISTOSOMIASIS (OR BILHARZIASIS). 


In Central and North Africa, and in South America, various intestinal disorders 
and dysenteries are due to infection with the parasite Schistosoma mansoni. The 
adult flukes of both sexes live in branches of the portal vein and extensive lesions in 
the large bowel are caused by the passage of the characteristic lateral-spined eggs 
through the coats of the intestine. In so doing they give rise in time to depositions 
of granulation tissue which eventually become either the site of ulceration or, more 
usually, transformed into adeno-papillomata. Pericolonic nodules also form, so that 
intestinal obstruction of various degrees may take place. Even large polypoid 
masses may protrude from the anus and cause great inconvenience and pain. The 
pathology is well understood, but, up to date, a description of the sigmoidoscopic 
appearances of this most dramatic intestinal disease is entirely lacking. Cases of 
Manson’s intestinal schistosomiasis are rarely encountered in this country and so far 
I have been able to study only two, both in firemen of Arab nationality coming from 
Aden. The lesions in these two cases consisted of irregular patches of granulation 
tissue dispersed through the mucous membrane of the upper rectum and around the 
recto-sigmoidal junction. The granulation tissue was slightly raised and was capped 
by a layer of yellow and adherent lymph. In scrapings through the sigmoidoscope 
I was so fortunate as to be able to detach some epithelial débris which contained in 
its centre the diagnostic lateral-spined egg. An interesting and speculative point 
is that the eggs recovered in this manner are smaller and less completely developed 
than those found in the feces, thus suggesting that the complete development of the 
egg and its contained miracidium only takes place after its extrusion from the parent 
vagina. 

The treatment of intestinal schistosomiasis is by surgical removal of a sleeve of 
the diseased mucous membrane in the rectum (Dolbey and Fahmy) and by the 
intravenous injection of antimony tartrate in order to destroy the adult trematodes. 


1‘* The Surgical Treatment of Chronic Bacillary Dysentery,’”’ Brit. Journ. Surg., 1926, xiii, 701-714. 
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SPRUE. 


Sprue is one of the mysteries of tropical medicine ; its etiology is still unknown 
and its correct investigation is one of the burning questions of the day. There are 
many who regard it as a specific intestinal infection, so that it is of importance that 
the early appearances of the bowel in this disease should be studied by means of the 
sigmoidoscope. The genesis of the atrophy of the mucous membrane which takes 
place in the fully developed disease should be determined. 

Sprue is known to occur throughout the tropics, but it is almost unknown in 
Central Africa, hence the interest arising from the discovery of an indigenous case 
from Nyasaland, which shows the earliest manifestations of this malady, and which 
| was able to study. It certainly conveys the impression that sprue is an acute 
infection of the whole of the intestinal mucosa. The mucous membrane is ridged 
and folded; it is finely granular on the surface and cherry-pink to scarlet in colour. 
The intestinal mucus is viscid and adherent, while the contained feces are liquid, 
and peculiarly white in colour. Of course, it is the white fatty faeces which are so 
distinctive of sprue and often the exact nature may be first determined through the 
sigmoidoscope. In the advanced stage of the disease, when atrophy of the mucous 
membrane has taken place, the mucosa is lax, pale yellow in colour and almost 
diaphanous, so that great care must be exercised in making the examination for fear 
of injuring or tearing the extremely attenuated and friable bowel wall. 

A great deal of work remains to be done upon the sigmoidoscopic appearance o 
sprue, but the would-be investigator is rather deterred from making such an 
examination of every case for fear of unduly disturbing the patient and thereby 
aggravating the distressing symptoms. 


TUBERCULOSIS OF THE LARGE BOWEL. 


As a sequel to bacillary dysentery and probably engrafted on other intestinal 
disturbances, tuberculous infection of the large bowel is of comparatively frequent 
occurrence in tropical practice. The cases usually present the appearances of acute 
“ uleerative colitis’’ and are, as a rule, extremely ill and emaciated. The mucous 
membrane is greatly indurated, hyperemic and sensitive. On sigmoidoscopic 
examination it appears plush-colour and bleeds readily wherever it is touched. I 
have learned to be very suspicious of the tuberculous nature of these angry-looking 
bowels. The tubercle bacillus may be demonstrated in some cases by scrapings from 
the intestinal mucosa or, more generally, in the blood and mucous exudate. In 
order to do so successfully it is necessary to digest the whole stool with antiformin 
and subsequently centrifugalize in order to concentrate the bacillus. Preparations 
should be made from the concentrate and stained by Ziehl-Neelson. 

I merely mention this subject of tuberculosis in passing in order that attention 
may be drawn to it, and I believe that surface infection of the mucous membrane of 
the large intestine with the tubercle bacillus is of more frequent occurrence than is 
generally realized. 

CONCLUSION. 


Much more remains to be learned of the true etiology, pathology, and treatment 
of tropical diseases, and to this desirable end the proctologist may contribute no 
little in unravelling further by sigmoidoscopic studies the mysteries of the tropical 
dysenteries. 
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Discussion.— Mr. ASLETT BALDWIN: I have found zine ionization the best treatment for 
so-called ulcerative colitis, also combined with drugs for amcebic dysentery. I should like to 
ask if Dr. Manson-Bahr has used it, and to mention two cases of amcebie dysentery. On 
was a man from Bogota, Colombia, South America. I saw him in consultation, as he was 
thought to have cancer. With the sigmoidoscope, a lesion very suggestive of that disease 
was visible, but there was a second one higher up. He was passing large numbers of 
amcebe. The condition cleared up rapidly under treatment with emetin. 

The other was a healthy looking man who had been in Gallipoli eight years previously. 
He gave no history of any bowel trouble whatever, either there or in this country, until a few 
days previously, when he had begun to lose blood freely from the rectum. His physician said 
the hemorrhage came from about 23 in. up. I passed the sigmoidoscope 10 in., and could 
see nothing wrong with the bowel, the blood was trickling from a higher level. He also was 
passing many amcebie. 


Dr. CUTHBERT DUKES said that the general routine plan adopted by a pathologist when 
asked to examine a patient suspected of suffering from dysentery was first to examine for 
Entameba histolytica or entameceba cysts; then, if this examination was negative, to make 
cultures for dysentery bacilli. 

It was rare for these to be positive in cases of acute or chronic diarrhea in this country. 
but there remained one other line of investigation before the resources of the laboratory were 
exhausted, namely, the blood agglutination test. When microscopic and cultural blood 
agglutination tests were all negative, the pathologist was compelled to relegate these cases of 
chronic diarrhoea (with blood and pus in the stool) to the rather unsatisfactory category of 
chronic ulcerative colitis. Were the sigmoidoscopic appearances sufficiently characteristic in 
bacillary dysentery to permit a diagnosis of this infection in the face of negative agglutination 
tests as well as negative culture tests ? 
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Section of Urology. 


President—Mr. Frank Kipp, M.Cu. 


January 25, 1928.) 
Hydronephrosis with Absence of Ureter. 
By J. B. Hume, M.S. 


THIS specimen was obtained from a woman, aged 61, who complained of pain 
and a swelling in the left side of the abdomen. For twenty years she had suffered 
from sudden attacks of pain in the left loin and left iliac fossa, associated with 
nausea or vomiting. The pain did not radiate in the ordinary manner of renal colic, and 
there were no urinary symptoms during, after, or between the attacks. The attacks 
occurred at irregular intervals, and during the last three years became more frequent. 
During this time the patient also noticed an abdominal swelling, and was unable to 
lie on her right side owing to a dragging sensation in the region of this swelling. On 
examination a large cystic swelling was found in the left loin, measuring 7 in. by 4 in., 
and having the ordinary characteristics of a renal tumour. Connected with it was a 
less well-defined swelling occupying the left iliac fossa and the upper part of the 
hypogastrium. 

Cystoscopy was performed, and a normal right ureteric orifice was seen. The left 
ureteric orifice could not be made out, but a satisfactory examination of the bladder 
base was extremely difficult owing to the presence of a large cystocele. An X-ray 
examination demonstrated the shadow of a tumour in the left loin and no normal 
left kidney. The right kidney shadow was clearly seen. 

A diagnosis of hydronephrosis was made. The kidney was exposed through a 
lumbo-inguinal incision, and proved to be entirely cystic. The renal pelvis was 
greatly distended, extending downwards and inwards to about the pelvic brim, and 
measuring Sin. by Sin. It was freed and delivered without difficulty, and there 
were no fibrous bands connected with it. The renal pedicle was elongated, and each 
component could be readily separated before being ligatured. No trace of a ureter 
could be found. The patient made a rapid recovery and has remained well. 

The specimen is a hydronephrosis of the combined renal and pelvic type, and it 
is now much smaller than at the time of removal, the pelvis being only half its 
original size. No trace of the ureter can be seen, and the pelvis was opened before 
mounting to verify this point. This condition of absence of the ureter associated 
with a well-formed though hydronephrotic kidney, must be an unusual one, though a 
specimen (No. 2361 G) is preserved in St. Bartholomew's Hospital museum. No 
explanation can be given on developmental grounds, as the ureter, renal pelvis, and 
calyces all have the same origin. The reduction of the ureter to a fibrous cord as a 
result of obstruction or inflammation is more common, but in this case no structure of 
the kind was present. It may be suggested that the whole of the upper part of the 
ureter became included in the dilatation of the pelvis, and that the lower ureter 
became stretched and attenuated in the course of time and finally disappeared, 
but this theory leaves out of account any explanation of the original cause of the 
obstruction to the ureter. 
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Hydronephrosis with absence of Ureter. 


Discussion —Mr. Cyr. NITCH asked whether the fluid in this specimen had been 
examined. 

Mr. KENNETH WALKER said this specimen recalled one he had shown before the Section 
three years ago, of a large serous cyst at the lower pole of the kidney. Over the circumference 
was stretched the ureter, and this had caused a secondary hydronephrosis in the kidney. The 
ureter was reduced practically to a fibrous band, but in that case the kidney had not been 
damaged to the same extent as in Mr. Hume's case in which it was almost entirely 
fibrous tissue. The kidney now shown was from an elderly woman; his own patient had 
been middle-aged. He was not convinced that the large cystic swelling in the present 
specimen was the pelvis of the kidney. Conceivably, the pathological explanation was 
that first there was a development of a large serous cyst of the kidney. and then a 
hydronephrosis and complete destruction of the kidney itself, and finally, the disappearance 
of the last traces of the ureter coursing over the cyst. In his own case the serous cyst had 
shown a shadow in the skiagram, and he did not know whether one would expect such a 
kidney, filled with urine, to show a shadow. 

Mr. I'RANK KIDD (President) said he had never had a similar case, or seen one like it 
shown at the Section. Were there sections of this kind in other museums than that of St. 
Bartholomew's? It was difficult to think of this being a congenital abnormality. The 
ureter grew up and formed the pelvic portion of the kidney, and it was common to find 
a portion of ureter with a little knob of kidney tissue. Mr. Kenneth Walker’s idea seemed 
much more likely. 
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Tumour of Kidney. 
By C. A. R. Nrtcu, F.R.C.S. 


W.5S., FEMALE, aged 56. 

History.—Thirty-four years ago both kidneys were explored for stone at another 
iospital, but apparently nothing abnormal was found. 

She was comparatively well until three months ago, when she began to suffer 
from frequent aching pain in the left loin. No urinary symptoms. 

On examination (April, 1927), there was a left lumbar incisional hernia, through 
which the kidney could be palpated easily, and on its convex border there was 
a rounded elevation the size of a large plum. 

Skiagrams of the urinary tract were negative. 

Blood-urea, 46 mgm. per 100 c.c. . 

Operation.—The left kidney was exposed through the hernia and found to 
contain an encapsuled tumour projecting from the convex border near its lower pole. 
The tumour was enucleated without difficulty, when two-thirds of it were found to 
be in the renal substance. The cavity in the kidney was closed with mattress 
sutures and the lumbar hernia repaired. ‘ 

Macroscopically the surface of the tumour on section was red with a nevoid 
appearance, and resembled an adenoma of the thyroid. 

Microscopical Examination.— Report by Professor Dudgeon: “The tumour is 
enclosed in a firm fibrous capsule, to the inner layer of which a small layer of 
compressed renal tissue is attached. It is composed of tubules, some of which 
contain papilliferous processes covered with epithelium. Interspersed through its 
substance there are masses of old hemorrhage containing large particles of iron.” 

The PRESIDENT said that at the London Hospital he had taken part in over 1,200 post- 
mortem examinations, and he was much interested in kidneys at that time. It was common 
to find little simple tumours in the renal substance; they lay just between the pyramids and 
the cortex. He had cut many sections of them. They were practically never seen clinically. 
Some were fibromata, some were adenomata, some lipomata, some cyst-adenomata, some 
cysto-papilliferous adenomata, the cystic spaces being filled up, as in the case of the prostate. 
He regarded the present specimen as an adenoma which had become enlarged through 
hemorrhage, in the way that a cyst of the thyroid would enlarge from the same cause. The 
iron could be accounted for in that way. 


Extroversion of the Bladder following Suprapubic Prostatectomy. 
By R. H. Jocetyn Swan, O.B.E., M.S. 


J. C., AGED 69, was seen in January, 1925, when he gave the following history. 
He had been operated upon in December, 1923, for removal of the prostate by the 
suprapubic method. The suprapubic wound remained unhealed, and three weeks 
after the operation a catheter was tied into the bladder per wrethram. Three 
operations were subsequently performed between February and July, 1924, when an 
attempt was made to close the fistula, but without success. Since this time 
a gradually increasing swelling had become evident in the lower part of the supra- 
pubic scar. No urine was passed per urethram, the total quantity leaking through 
the fistula and being absorbed in large towels. 

When seen in January, 1925, there was a large, soft, bulging mass in the supra- 
pubic area, bright red in colour and obviously covered with vesical mucous membrane. 
This mass was rounded below, and could easily be reduced by moderate pressure, when 
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a large opening could be felt in the abdominal wall into which all four fingers of the 
hand could be easily passed. On relaxation of pressure, very slight straining 
on the part of the patient caused the mass to become prominent again. There was 
« large area of scar tissue above the swelling, resulting from the previous operations 
which had been performed. It appeared that practically the whole of the upper part 
of the bladder was completely extroverted from the large hernial opening in the 
suprapubic incision. On further examination, a stricture was found in the penile 
portion of the urethra which admitted a No. 4 English size bougie with slight 
difficulty .--=y* 

Operation was performed on March 31, 1925. The stricture was divided 
by internal urethrotomy, and a No. 22 French size catheter was passed into 

















Fic. 1.—Extroversion of bladder. 


the bladder. An incision was carried round the edge of the hernial protrusion 
and gradually deepened until the aponeurosis of the rectus muscle and the muscle 
itself were exposed on each side. The bladder wall was separated from the 
abdominal wall and from the pubes below, the edges being resected and then sewn 
together in two layers, by whick means the bladder was gradually infolded. The 
abdominal wall was repaired and the bladder drained by a de Pezzar tube. 
The urethral catheter was tied in. 
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The de Pezzar tube was retained for five days, and the catheter for a further 
three days, vesical irrigation being in the meantime carried out twice a day. 

The operation was quite successful in closing the abdominal wall, but for some 
three weeks there was incontinence of urine per urethram. This gradually ceased, 
and since July, 1925, the patient has remained well and can hold urine for an 
interval of from four to five hours. 

















Fic. 2.-- Extroversion of bladder. Lateral view. 


The accompanying pictures were made by Mr. Thornton Shiells when the patient 
was seen in January, 1925. Fig. 1 shows the full-face view of the suprapubic 
tumour, and fig. 2 the same from the lateral aspect. ' 

Discussion.—Mr. WINSBURY WHITE said he had had a similar case. He did the first 
stage of prostatectomy, then left the patient for three or four months. He then excised the 
fistula, and all went well. Four weeks after he removed the prostate he saw red mucous 
membrane protruding, as Mr. Swan had shown. He did not know how it happened, unless 
it was due to some fault in the technique. He had excised it, and the patient had done well 
afterwards. ° 

Mr. KENNETH WALKER said he had seen the same condition in a milder degree, after an 
operation of his own. That man developed post-prostatic obstruction and a small degree of 
extroversion of the bladder, and it had to be closed by an operation similar to that described. 


Mr. SWAN replied that in the case of this patient no catheter had been passed for seven 
months before the exhibitor saw him. He was able to get only a No. 4 size in., and probably 
the presence of the stricture was a determining factor in producing the hernia. 


The following cases were also shown: 

Mr. SYDNEY MACDONALD: Teratoma of kidney. 

Mr. Crecin A. Jou: (1) Large dermoid of testicle. (2) Secondary deposit in 
kidney from primary squamous carcinoma of ear. 

Mr. A. CLirroRD Morson: (1) A malignant melanoma of the penis. (2) 
Abdominal ball removed post mortem from a case of uramia. 

Mr. KENNETH WALKER: Multiple vesical calculi removed from the bladder of a 
patient, aged 86. 

Mr. F. FOWLER WARD: Prostatic calculus. 

Mr. R. OGIER WARD: Cystine calculus. 

Mr. H. P. Winspury WHITE: (1) Urachal diverticulum of bladder. (2) 
Specimen of closed renal tuberculosis. 
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{February 23, 1928.]} 
The Formation of Urinary Calculi. 
By J. Swirt Joty, F.R.C.S. 


ABSTRACT.—Normal urine is always grossly super-saturated in regard to the stone-forming 
salts, which are kept in solution by the action of the colloids. This action is best explained 
by the theory of adsorption. 

The amount of the stone-forming salts which can be held in solution depends on the 
surface area of the colloid, and therefore on its state of subdivision. Precipitation of these 
salts is due to failure of the colloid to hold them in solution. It may be due to an insufficient 
quantity, but is more probably due to coagulation of the colloid. 

When precipitation occurs in the urinary passages, the crystals are usually retained in the 
lower calyx of the kidney. A erystalline deposit tends to grow into crystalline concretions 
under the action of surface energy, thus forming true primary calculi. Stones of this type 
soon irritate the wall of the cavity in which they are contained and cause a reactionary 
exudate. The laminated stone is formed by continued deposition of crystals, coupled with 
rhythmic precipitation of a foreign colloid derived from the exudate. Stones originating in 
infected media are formed in a similar manner. 


IN order to understand the manner in which urinary caleuli are formed, it is 
necessary to describe the mechanism by which the stone-forming salts are kept 
in solution in the urine, and also the conditions which lead to their precipitation in 
the urinary passages. The third point is the transformation of a crystalline deposit 
into a true calculus. 

The urine is not merely a watery solution of a large number of organic and 
inorganic substances. If it were, it would be grossly super-saturated, and would 
always throw down a copious deposit containing uric acid and its allied bodies, 
calcium oxalate, and phosphates. It is impossible to make an artificial urine by 
mixing the urinary crystalloids in the proportions in which they are normally found. 
We must look on urine as a solution of certain non-ionizable substances, such as urea 
and creatinine, together with many ionizable salts. As the latter are in comparatively 
dilute solution, they are largely ionized. One should therefore look on it as a fluid 
containing large numbers of positive and negative ions. ‘The principal positive ions 
are hydrogen, sodium, potassium, ammonium, calcium and magnesium, while the 
negative ions are hydroxyl (OH), chlorine, and of sulphuric, phosphoric, oxalic, 
and uric acids. These ions tend constantly to interact and to combine, forming the 
most insoluble salts. In discussing the solubility of urinary salts, one need therefore 
only consider the most insoluble forms. For example, the solubility of the oxalates 
is measured by that of the calcium salt, and that of the urates by the acid itself. 
These salts are in much greater concentration in urine than in any watery solution. 
Thus, only 0°56 mgm. of calcium oxalate can be dissolved in 100 c.c. of water. 
It contains 0°351 mgm. of oxalic acid, so that the maximum amount soluble in 
1,500 c.c. of water is 5-26 mgm. Yet the average daily output in the urine 
is 15 - 20 mgm. In other words the urinary concentration is three or four times the 
maximum obtainable in pure water. In pathological urine the concentration may be 
much higher. Umber reported a case of oxalic acid poisoning in which the urinary 
concentration of calcium oxalate was sixty-eight times that of a saturated watery 
solution, yet the salt was completely held in solution, no crystals being found in the 
deposit until the urine had stood for several hours. One gram of uric acid requires 
25 litres of water at 37 C. for complete solution, yet approximately this amount is 
passed in the urine every day. If the urine was a simple watery solution, one would 
have to eliminate anything from 15 - 20 litres a day to keep these substances in 
solution. In addition, carelessness in diet would be- severely punished. The man 
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who had sweetbreads for dinner would have to eliminate at least five litres of urine 
during the ensuing night, in addition to the usual quantum. Such a state of affairs 
would have obvious disadvantages. 

The abnormal solubility of the stone-forming salts in the urine is due to the 
presence of the urinary colloids. This is easily demonstrated by dialysis. If urine 
is dialysed against a large quantity of distilled water, the salts will pass through the 
membrane, while the colloids are unable todoso. Ifthe external water is evaporated, 
a copious deposit of uric acid, calcium oxalate, and phosphates will be thrown down 
long before the volume is reduced to that of the original urine. One must therefore 
consider the action of the urinary colloids. 

A colloid solution is unlike that of a crystalloid; it is not a true solution but more 
of the nature of a suspension. In a true solution, the solute is broken down to the 
molecular stage, or when it is ionizable, the molecules themselves are dissociated. 
They therefore produce reactions similar to those given by gases. In fact the 
osmotic pressure of a true solution is simply the pressure that the solute would exert 
if it were transformed into a gas at the same temperature and volume. On the other 
hand, a colloid solution is really a suspension of exceedingly minute particles, each 
containing many molecules. The colloid is not really dissolved, as it is not broken 
down into separate molecules. It does not therefore behave as a gas, but as a solid. 
In fact it is best described as a finely divided suspension of solid particles. This 
brings two further considerations to our notice. The first is the surface tension at 
the interface of the solvent and the particles of the solute, and the second is the 
surface area of the latter. All colloid solutions have a high surface energy, this 
being the product of the surface tension and the total area. Any condition which 
reduces one or both of these factors, reduces the total surface energy. 

The phenomenon of surface tension is well known. The surface of a liquid in 
contact with a gas, a solid, or another liquid immiscible with it, behaves as if it were 
stretched. This is why rain drops are round, for they then have the smallest 
surface area possible for the given bulk of fluid. Surface tension is due to the 
attraction of the molecules of the liquid for each other. It is a purely physical 
phenomenon, although its value varies enormously from one liquid to another. For 
example, the surface tension of alcohol is less than half that of water. Any 
change which lowers the surface tension, whether at the surface of the liquid, or at 
the interface of the liquid, and a solid, will, ipso facto, reduce the total surface 
energy. If the surface tension between the solvent and the suspended particles 
of a colloid solution is lowered, the surface energy of the solution is reduced. Such 
a change will take place whenever possible, for free energy always tends to become 
dissipated. I will return to this point when I have discussed the surface area of the 
colloid solution. 

A colloid solution is perfectly clear to the naked eye, or even when examined 
under the ordinary microscope. However, under the ultra-microscope, the individual 
particles can be seen as bright dises. This is the usual description, but it is hardly 
correct, as the bright disc is not the true image, but is due to diffraction, and is 
many times larger than the particle. However, they may be recognized by this 
means. If the particles are too small to be seen as separate discs they may 
appear as a faint haze. The smallest particles visible by this means are about 
10 ## in diameter.'. The smallest objects recognizable with the ordinary 
microscope are about 100 #s# in diameter. It is said that the particles of a 
colloid solution may have a diameter of only 6 ##. This extremely fine state 
of division goes hand in hand with an enormous increase in the total surface area. 


11 millimetre = 1,000 microns (u) = 1,000,000 micromillimetres (up). 
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The following example, from Ostwald, makes my meaning clear. He supposes the 
mass to be a cube of 1 centimetre. This cube is then subdivided into 1,000 
millimetre cubes, and these smaller cubes are again similarly subdivided and so on. 
The size, number and surface area of these cubes are as follows :— 


Length of side of cube Number of cubes Total surface area. 
1 centimetre 1 6 square centimetres 
1 millimetre 10° 6 ” 9 
1p 1012 6 +» metres 
10 pE 10" 600 56 
lap 10°! 6,000 


From this table it is clear that a gram of colloid in a litre of urine may easily 
have a surface area of between 400 and 500 sq. yd., or about twice the size of 
a tennis court. It is also evident that, even if the surface tension between the 
urine and the floating particles of colloid is small, the total surface energy may still 
be very large. It also shows that if these minute particles coalesce there is a great. 
diminution in the surface area, with a corresponding decline in the total surface 
energy. This change does take place in the urine, especially if it is allowed to 
stand for some hours. The suspended particles grow larger and larger for a time, 
but their complete fusion into a single mass never takes place under normal 
conditions. The growth of the particles soon ceases and the solution then becomes 
comparatively stable. The reason why the growth of these particles soon ends is 
twofold. In the first place, the supply of energy is steadily decreasing; in the 
second, the inertia of the masses increases with their growth, and the viscosity 
of the solvent offers greater resistance to their movement. Thus, we have a 
diminishing force with an increasing resistance. Once a colloid solution becomes 
thus stable, it can remain unchanged for long periods. It is necessary to dwell on 
this point, as it is the reason why many specimens of urine throw down a deposit on 
standing. 

There are two types of colloid solutions. The first is a true suspension of 
particles so fine that they cannot be recognized by the ultra-microscope. They 
do not increase the viscosity of the solute, but are very sensitive to minute quantities 
of an electrolyte, by which they are thrown down in an irreversible form. Colloidal 
solutions of the metals, e.g., colloidal gold, belong to this group. The second type is 
composed of complex organic substances, such as albumin. These increase the 
viscosity of the solvent, and at the same time lower its surface tension. If they 
are free from electrolytes, the solution does not conduct electricity. These colloids 
have a great affinity for water, and it is probable that they enter into a loose 
combination with it. Many of them, for example gelatine, have the power of setting 
into a jelly or “gel.’’ The urinary colloids are of the second type. 

The Urinary Colloids—Although it has long been known that the urine 
contains a small amount of colloid substances, their nature has been investigated 
only in recent years, and our knowledge of their composition is still far from complete. 
They can be obtained by long continued dialysis against pure water. The total 
amount thus obtained is very variable. Lichtwitz found on an average about 0-8 
grams of colloid per litre of urine. The amount is, however, dependent on the 
diet. It is increased by a diet rich in proteins, especially the proteins of meat. 
It is also increased in certain diseases, such as pneumonia, and in acute or chronic 
kidney diseases (Lichtwitz). This refers to the non-albuminous colloids. Mucin, 
nucleic acid, chondroitin-sulphuric acid, glycogen and a complex carbohydrate 
containing nitrogen, have been found by dialysis in normal urine; these are all 
stable substances unaffected by boiling. This is probably the reason why urine 
preserves its yormal solubility after boiling, indeed, in many cases its solubility is 











Lowen? 








le 


0 








PPL er MN. Sth 





PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 913 


Section of Urology 9 


increased by ebullition. Another feature is noticeable—they are all carbohydrates, or 
substances closely allied to the carbohydrate group. Their origin is still unknown, 
but present evidence rather points to a renal origin. It is probable that they are 
formed by the epithelial cells of the uriniferous tubules. 

“ Protective Action of the Colloids.’’—Since urine is grossly supersaturated 
compared with a watery solution, it is probable that this abnormal solubility is 
due to the action of the colloids. German writers describe it as “ protective action,” 
and most of them stop short at this point, and do not attempt to explain how 
colloids can alter the solubility of urine. On the other hand, one may object that 
supersaturated solutions are well known in chemistry. This is true, but the 
supersaturated watery solution differs in most respects from the urine type of 
solution. Watery solutions can be made containing twice or even four times the 
usual amount of the solute, but they are very unstable. Any foreign body, such as a 
particle of dust, will cause the whole of the excess to crystallize out. If the urine 
were such a solution, every desquamated epithelial cell would be thickly coated by 
masses of crystals, and the whole of the human race—indeed all the higher animals 
—would probably be wiped out by calculous disease. The urine is supersaturated to 
a much higher degree than can be obtained by chemical experiments. Normal urine 
contains sparingly soluble salts in a concentration ten to twenty times that of a 
saturated watery solution, and in pathological urine the concentration may be very 
much higher. Again, if urine throws down a crystalline deposit and the supernatant 
fluid is filtered off, it will be found supersaturated in respect to the particular 
salt deposited. For example, a specimen of urine, with a deposit of calcium oxalate 
crystals, is still supersaturated in respect to this salt. Such a condition is never 
found in a watery supersaturation, as the whole of the excess is always thrown 
down. In fact, a favourite method of promoting crystallization in these cases is to 
add a minute erystal of the dissolved substance, yet the urine will remain 
supersaturated for an indefinite time in the presence of a mass of crystals. 

It has long been known that certain colloids tend to prevent the precipitation of 
colloidal gold in the presence of an electrolyte. This is the basis of Lange’s gold test. 
A colloid, which prevents the precipitation of the gold solution also increases the 
solubility of inorganic salts. Lichtwitz employed this test to determine the 
protective action of the urinary colloids, which he found to be of a very high order. 
It has been assumed that the individual particles of the gold solution become coated 
by a very thin layer of the added colloid, which protects them from the action of the 
electrolyte. 

Schade believes that the action of the colloids in the urine is analogous to that 
displayed against the particles of the gold solution in Lange’s test, that is, that 
minute particles are surrounded or enveloped by the colloid. He holds that the 
insoluble salts of the urine are not in true solution, but are in minute “ droplets” ; he 
is unable to decide whether these droplets are fluid or solid. He looks upon it as 
un intermediate state between true solution and precipitation, and calls it 
“intermediate droplet stabilization.”” He states that the droplets increase in size 
until they become visible under the ultra-microscope, and that they remain for a 
considerable time suspended in the urine. This state is, of course, quite compatible 
with absolutely clear urine. Being enclosed in an envelope of colloid, salts in this 
condition should be comparatively immune to changes, such as differences in the 
H-ion concentration, and Schade claims this to be so in the case of uric acid. 
Unfortunately, in all his experiments he has used an albuminous colloid, such as 
fibrine, or egg albumin, which is not present in normal urine. This theory would not 
only explain the increased solubility of these salts in the urine, but would also 
account for the crystalline deposits in urine that has stood for some time. However, 
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if these salts were suspended in liquid or solid “ droplets,”” they would not be 
readily dialysable, as the particles would be too large to pass through the pores 
in the semi-permeable membrane. As a matter of fact, all the chemical reactions of 
urine point towards the supposition that the urinary salts are more or less ionized, 
which is quite incompatible with “intermediate droplet stabilization.’”’ Schade’s 
theory is tempting, but we cannot accept it if it is not strictly in accordance with 
observed facts. It may be objected that he saw the droplets through the 
ultra-microscope. He did not see the objects directly, he saw a diffraction effect 
only, which he assumed to be due to droplets. They may just as easily have been 
simple masses of colloid, slowly increasing in size as they coalesced, owing to the 
surface energy of the solution. I feel that we must look elsewhere for an explanation 
of the abnormal powers of solution possessed by urine. 

Adsorption.—If we cannot accept Schade’s theory that a thin layer of colloid 
surrounds or envelopes minute particles or droplets of the crystalline substances, it 
is probable that the converse of this theory is true, and that the abnormal solubility 
of these substances is due to their being collected round the colloid particles. 
According to the laws of surface energy, any condition which lowers the surface 
tension between a colloid and the solvent, will decrease the total amount of free 
energy at this surface, and will therefore tend to be set up. It follows that substances 
which reduce the surface tension in this manner tend to collect round the particles 
of the colloid. This phenomenon has been called “adsorption” by its discoverer, 
Willard Gibbs. It is a general law dealing with interfaces of any type, but one need 
only consider here a special example of its action. The addition of salts to a colloid 
solution increases the surface tension between the liquid and the air, but as a rule it 
decreases the tension at the interface between the colloid and solvent. This has 
been demonstrated when the colloid is a hydrocarbon or carbohydrate, but it is 
probably true for other types of colloid also. It will be noticed that the greater part 
of the urinary colloids are either carbohydrates, or bodies containing a large 
percentage of carbohydrate. It is therefore possible to assume that the urinary 
salts reduce the surface tension between the urinary colloids and the water of the 
urine, and are therefore largely adsorbed by the latter. The effect of adsorption is 
remarkable, in that it causes a great increase in the solubility of the more insoluble 
salts, while it has little or no action on those that are freely soluble. It has been 
stated that the apparent solubility of sparingly soluble salts is a thousandfold more 
in starch solution than in water. It is not known why this should be the case. 
It is possibly a question of the valency of the metal. Polyvalent metals are much 
more active in their interactions with colloids than the monovalent, and produce 
much more insoluble salts. It is possible that their valency has something to do 
with the degree to which they are adsorbed. The question of increased solubility 
due to adsorption has been worked out in chemical and physical laboratories from 
the point of view purely of the general theory of solutions, and as far as I am aware 
no work of this nature has ever been done on the urine itself. It is remarkable that 
it can be applied without the slightest change to give an explanation of the solution 
of urinary solids. An adsorbed substance does not combine chemically with the 
colloid, but its molecules adhere to the surface of the latter. As the colloid is in 
the state of a solid suspended in water, it may be said that the molecules of the 
adsorbed substances leave the fluid, and enter the solid phase. They are not 
therefore in true solution. However, the whole of the dissolved salt is never 
adsorbed ; there is always, no matter how dilute the solution, a portion of it in true 
solution. Again, an adsorbed molecule must not he regarded as permanently fixed 
to the colloid. It may return to the fluid, and its place be taken by another 
molecule, not necessarily of the same salt. In this respect they are like the 

















aed iC se A 





ee a ee 

















Pb 8 





ne ae 


% 


’ 
* 
7 







PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 915 


Section of Urology 11 


water molecules near the surface of the liquid. They are always in active movement, 
and every now and then some escape into the air, producing water vapour. At the 
same time, molecules of water vapour return to the surface, and penetrate through 
it into the liquid. If evaporation is not taking place, the number of molecules 
leaving the water is exactly counterbalanced by the number returning to it. The 
water is then said to be in equilibrium with its vapour. 

Although salts of any kind may be adsorbed by colloids, the amount taken up by 
a definite quantity of colloid is strictly limited. It is almost certain that the 
adsorbed substance can never form a layer more than one molecule thick on 
the surface of the colloid. The amount adsorbed, therefore, depends on the surface 
area of the colloid. This in turn depends on the state of subdivision, so that any 
condition which inereases the size of the colloid particles, at the same time reduces 
their power of adsorption. The solubility of the stone-forming salts in the urine 
depends, therefore, on the state of subdivision of the colloids. If the particles of the 
latter tend to coalesce, and thus reduce the total surface area, there is a tendency 
for the sparingly soluble salts to be thrown out of solution. This is probably the 
reason why some specimens of urine throw down a crystalline deposit on standing, 
and yet remain supersaturated as regards the precipitated salt. In other cases it is 
possible to increase the surface area of the colloid by boiling the urine. In such 
cases its power of solution is increased. The best example of this is found in urines 
which deposit acid urate of soda on cooling. These urines always give a small 
“sold number.’ If they are boiled and cooled the precipitate does not return in most 
cases, but it does in a few. Lichtwitz examined a large number of these urines 
before and after boiling; in fifty-seven, in which there was no return of the deposit, 
the “ gold number”’ increased from two- to tenfold, while in eighteen in which the 
deposit reformed on cooling, boiling had no effect on the “gold number.” Boiling 
often prevents a deposit of uric acid forming after acidifying the urine, while in other 
cases it retards its appearance. 

Up to this, I have assumed that molecules of the sparingly soluble salts were 
adsorbed ; it is much more probable that certain ions and not molecules are adsorbed. 
However, it is largely a matter of academic interest, as the result is the same. 
Colloid solutions show feeble electrical reactions. Most of them are electro-negative. 
Mathews has shown that this applies to glycogen, starch, nucleic acid, and many 
lipoids. It is probable that the urinary colloids not in this list are also electro- 
negative. If this is so, they would attract positive ions to their surface. Their 
electric charge is not sufficient to satisfy the positive charges on the ions, so they, 
in turn, would attract negative ions. In this way a double layer of ions would 
surround each colloid particle, and the net result is the same as if complete molecules 
were adsorped. 

Adsorption is of great use to terrestrial animals, as it enables them to conserve 
water. If urinary excretion were a mere process of filtration, it would be necessary 
to eliminate 67 litres of fluid to get rid of the nitrogenous waste normally contained 
in one litre of urine (Cushny). This figure is obtained by comparing the urea 
concentration in the blood and urine. By the absorption of fluid in the uriniferous 
tubules, the kidney has concentrated this vast amount of fluid into a reasonable 
amount, but in so doing, it enormously increases the work it has to perform. It has 
to concentrate the urine against an ever increasing osmotic pressure, and at the 
same time it has to find a means of conveying the sparingly soluble salts out of the 
body in a state of solution. It accomplishes this latter task by means of the colloid 
mechanism just described. The osmotic pressure of concentrated urine is enormous. 
According to Ambert, a cat fed on meat, given unlimited water to drink, excretes 
10-15 per cent. of urea in the urine. Now a 12 per cent. solution is twice the 
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strength of a molar solution, and therefore has an osmotic pressure of 44:8 
atmospheres, or about 672 lb. to the square inch. This is about three times the 
steam pressure of a first-class locomotive. If the osmotic pressure of the salts is 
added, the total osmotic pressure of the cat’s urine must be somewhere about 1,000 
lb. to the square inch, yet the renal epithelium of this animal can overcome this 
enormous pressure. It is a curious fact that both dogs and cats habitually pass 
urine at approximately the maximum concentration, and so lose the minimum 
quantity of water. In man the maximum urea concentration is about 5 per cent. 
This means that we habitually eliminate about twice as much water as is really 
necessary. In this way the osmotic pressure that the kidneys have to overcome is 
kept comparatively low, and at the same time the kidneys are able to compensate 
for excessive losses of water through sweating, etc., by increasing the concentration 
of the urine. 


Here it may be interesting to cast a glance at the functioning of the kidneys of 
the lower animals. As far as we know, molluscs and crustacea. eliminate most of 
their nitrogenous waste as uric acid or guanin. Uric acid forms the greater part of 
the excreta of insects. In fishes and amphibia its place is taken by urea. These 
animals obviously never had any need to conserve water, and their urine is 
exceedingly dilute. The only chemical examination of fish urine I know of, gave a 
urea concentration of less than one part in a thousand, while frogs excrete their own 
volume of urine every day. When we come to reptiles, and their descendants, birds, 
we find that they have reverted to the primitive type of excretion, and eliminate 
their nitrogenous waste in the form of uric acid, or more strictly speaking, urates. 
Reptiles first appeared in the Permian era—at least these are the earliest rocks 
in which their remains have been found. The Permian immediately followed the 
Carboniferous era. Geological evidence indicates that in the lower Carboniferous 
era, the land was low and marshy, and that large tracts were under shallow seas. 
These conditions favoured amphibian life, and in the rocks of this era the remains of 
the first amphibians were found. The later part of the Carboniferous and the whole 
of the Permian ages were times of “ emergence and mountain-building.” The earliest 
terrestrial animals, primitive reptiles, appeared in this era, and their remains have 
been found in the rocks belonging to it. The amphibia of the lower Carboniferous 
times were stranded high and dry by the elevation of the land, and had to adapt 
themselves to dry and arid conditions in order to survive. It was, therefore, most 
important for them to conserve water. One of the means adopted was to secrete 
solid urine. Birds and reptiles excrete watery urine from their kidneys, but the 
water is all absorbed in the cloaca and the lower end of the bowel. If they 
continued to excrete their waste nitrogen in the form of urea, it would be impossible 
for them to eliminate solid urine. Urea is exceedingly soluble, and as its solution 
becomes concentrated, the osmotic pressure rises enormously. The epithelium of the 
cloaca and lower bowel would be unable to concentrate the urine to dryness, against 
this pressure. By returning to the primitive form of excretion, and eliminating 
their nitrogen as uric acid, they overcame this difficulty. Urie acid is very 
insoluble, and when the urine became concentrated, it was thrown out of solution, 
and therefore could not exert any osmotic pressure, so that the animal was able to 
concentrate the urine to dryness. This remarkable change is an excellent example 
of the power of external environment to change the internal mechanism of the body. 
It is possible that if these primitive reptiles had not survived the comparatively 
sudden changes from semi-aquatic to arid conditions, terrestrial life would have 
been postponed until after the next period of submergence, that is, until after the 
Cretaceous era. When terrestrial life was firmly established, urea once more became 
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the means of eliminating the nitrogenous waste. This meant a return to the 
elimination of watery urine, but special methods were at the same time evolved to 
prevent an excessive waste of water. The urinary colloids play the principal réle in 
preventing this waste, as they increase the apparent solubility of the urine for 
sparingly soluble substances. There must be a decided advantage in eliminating 
nitrogen in the form of urea as compared with uric acid, as otherwise the latter 
substance would not have been abandoned twice in favour of the former. 


The Formation of Urinary Deposits—One must recognize two forms of urinary 
deposits. They are the early and the late. A late deposit is usually formed after 
the urine has been passed, and is due to coalescence of the colloid particles. Their 
total surface is reduced, and they can no longer hold the whole of the crystalloids in 
solution. In these cases only an excess of the crystalline substances is deposited, 
and the urine remains supersaturated with regard to them. Changes of this nature 
may be associated with apparently perfect health, but these patients always give a 
small ‘‘ gold number.’ On the other hand, an individual with a good “ gold 
number”’ rarely shows any tendency to form late urinary deposits, unless his urine 
has become contaminated by bacteria after elimination. I have kept specimens of 
normal urine, under aseptic conditions, for as long as six months, and at the end of 
that time was unable to find any crystals on centrifuging it. However, such cases 
are comparatively rare. Most specimens of urine throw down a small deposit after 
they have been kept for some time. It is obvious that these late deposits can have 
nothing to do with stone foundation, as they form only after the urine has been 
evacuated, but they form a connecting link between perfectly sound individuals and 
those in whom stone formation is possible. 

We know practically nothing of the causes underlying the formation of crystalline 
deposits within the urinary organs when infection is not present. It is possibly 
due to a massive coagulation of the colloids, to their precipitation, or to some 
chemical change in their constitution. In any case it is much safer to say that 
we are completely ignorant of them. All that we can say is that the formation of 
such deposits must precede the formation of a stone, although stone formation is a 
comparatively rare sequele of this condition. Many individuals pass crystals of 
calcium oxalate in their urine every day for years without developing acalculus. At 
the same time they are always in the danger zone. As long as the crystals are 
eliminated in the urine no harm can result, but if some are retained they may form 
nuclei for true calculi. 

The Retention of Crystals—It is obvious that stones will only tend to form in 
situations where the crystals can be retained in the urinary system, so that if we 
know where they are retained we also know where primary calculi originate. 
Lichtwitz assumes that they may adhere to the lining epithelium of the urinary 
tract, and points out that if there is a difference in surface tension between the 
urine and the urinary epithelium they will tend to be deposited on the latter. 
He states that such a difference may be produced either by changes in the epithelium 
or by changes in the urine itself. The former condition is observed in cases of 
encrustation. A deposit of urinary salts, usually of phosphates, is frequently found 
on new growths, on ulcers and on foreign bodies. There is certainly a difference 
of surface tension between the urine and the altered epithelium of a new growth, the 
surface of an ulcer, or of a foreign body, but there is none between normal urine and 
an intact urinary epithelium. Lichtwitz, therefore, assumes that stone formation 
must be preceded by a change in the urine itself. There are two objections to this 
hypothesis. The first is that no urinary change of this nature has ever been 
observed, and the second is that if this change did occur, primary calculi could be 
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formed in any part of the urinary tract. As a matter of fact they are forme:| 
in the kidney only. I feel that this theory does not agree with clinical observation, 
and must therefore be abandoned. 

I think that the retention of urinary crystals can be explained on anatomical 
grounds, without assuming any change in the urine or in the surface epithelium of 
the urinary tract. The crystals are always heavier than the urine, and sink to the 
bottom of the vessel containing it. It may be said that crystals of uric acid 
often adhere to the sides of the urine glass, but this is due to surface tension, and i| 
they are displaced they sink to the bottom. ‘The lower calyx of the kidney is well 
below the level of the upper extremity of the ureter. It is drained at its highest 
point. If a collection of urinary crystals is formed, or comes to lie in it, it will 
sink to the bottom, and there is little chance for the crystals to escape. It may be 
argued that they might be washed out by the urinary stream, but a moment's 
consideration will show that is much too sluggish. The average daily excretion of 
urine is 1,500 c.c., that for one kidney is therefore 750 c.c. If we assume that the 
lower calyx drains a third of the kidney, only a little more than 240 c.c. passes 
from it into the renal pelvis in twenty-four hours, that is about three drops a minute. 
Such a sluggish stream would be quite unable to wash crystals out of the 
cavity. Even if the rate of flow were ten times the normal, they would probably 
still remain undisturbed. From clinical grounds we have additional evidence that 
stones are frequently formed in this locality. In a series of 167 operations for renal 
calculus performed in St. Peter’s Hospital recently, in eighteen cases the stone was 
lodged in a calyx from which it could not escape. It was once found in the upper 
calyx, twice in the middle, and fifteen times in the lower. The stone in the upper 
calyx was a recurrent calculus, and it is probable that at the previous operation a 
small fragment was displaced into this calyx, and was unable to escape from it. One 
of the cases of stone in the middle calyx occurred in a soldier, suffering from a 
compound fracture of the femur, who had been immobilized on his back for over a 
year, while the second stone was a secondary calculous in a tuberculos kidney. 
Apart from the renal pelvis, the lower calyx is the most common site for renal 
calculi. The question of renal drainage is of interest. I have already stated that 
the lower calyx is not drained at its lowest point when the individual stands 
erect. The whole of both pelvo-calyx systems is ill-drained while he is lying on his 
back. The uppermost kidney only, is drained at its most dependent point when he 
is lying on his side, while the only position in which both kidneys are completely 
drained by gravity is the prone position. This is probably one of the reasons 
why stone in the kidney is so common after immobilization. I feel convinced 
that the lower calyx is by far the most efficient trap for urinary crystals in the 
whole of the urinary system, and is the place where most primary stones are 
formed. 

The next step is a discussion of the mechanism by which a mass of crystals 
becomes a true calculus, but before entering into it, I will define “ primary ’’ and 
“secondary” calculi. 

Primary and Secondary Calculi.—It is usually stated that a primary calculus is 
one formed in an apparently healthy urinary tract, while a secondary calculus is the 
result of some change, inflammatory or otherwise, in the urinary organs. This 
definition is perfectly correct, if we adhere strictly to it, but we are much too apt to 
assume that infection is essential to the formation of secondary calculi. In my 
opinion, a primary calculus may take on secondary characteristics long before the 
advent of sepsis, and I make this assertion on account of the marked differences in 
the physical structure and chemical constitution of the two types of calculi. There 
is nothing new in this distinction; Ebstein described it more than forty years ago, 
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although he apparently assumed both to be primary. He described the laminated 
and the irregular crystalline types of stone. I believe that the latter are true 
primary calculi and the former really secondary. True primary calculi (Ebstein's 
second type) are formed of masses of urinary crystals irregularly disposed, without 
regular concentric lamination, and often without radial striation. They contain 
a minute amount of colloid substance, which appears to be non-albuminous, and is 
probably derived from the normal colloids of the urine. On the other hand, laminated 
stones (Ebstein’s first type) are composed of alternate layers of compact and spongy 
“tissue.” In the compact layers the urinary crystals are closely packed together, 
and usually lie in a radiating position, like the spokes of a wheel, while in the spongy 
layers they are disposed irregularly, and the spaces between them are filled with 
colloid material. These stones usually show definite radial striation in addition to 
the concentric lamination. The colloid material is chiefly collected in the spongy 
layers, but a little is also found in the compact. The total amount of colloid is much 
greater than in the first type of calculus, and also it is of an albuminous nature. 
This indicates that it is not a normal constituent of the urine. 

I can offer two definitions illustrating the difference between primary and 
secondary calculi, both of which I believe to be correct: (1) A primary calculus 
is entirely formed of substances found in the urine from which it originates, while 
a secondary stone requires the addition of a foreign colloid ; (2) a secondary calculus 
is one that is developed on a pre-formed nucleus, while a primary calculus has none. 
Schade fully recognizes these two types. He calls the irregular crystalline type of 
Ebstein (true primary stones in my definition), “ pure crystalloid stones,” while the 
laminated calculi (secondary calculi) are described as “ colloid-crystalloid stones,” or 
briefly, as “ordinary” stones. If the classification I have suggested is accepted, it 
means that the group of primary calculi must be very much reduced in number. 
Most, if not all, stones formed in aseptic urine have a nucleus, usually not more 
than 3 or 4 mm. in diameter, which corresponds to a primary calculus in my sense, 
while by far the greater part of the stone is secondary. 

Primary stones are only composed of uric acid, urates, xanthine, calcium oxalate, 
and cystine. They are usually small, as by the time they are more than a few 
millimetres in diameter, they give rise to sufficient irritation to cause an exudate of 
serum or blood from the wall of the cavity in which they lie. This exudate is the 
origin of the foreign colloid, and once it is deposited, the stone becomes laminated, 
and takes on the characteristics of a secondary calculus. 

The Formation of Primary Calculi—If a collection of crystals is immersed in 
a solution of the same salt, it is found that the larger crystals tend to grow at the 
expense of the smaller. The large crystals increase in size, while the small ones 
srow still smaller, and may ultimately disappear. This is in strict obedience to the 
law of surface energy, as in this way the total surface area of the crystals is reduced. 
The maximum reduction of the surface area is only obtained when the crystals are 
aggregated into a single spherical mass. As a rule, in pure watery solutions, giant 
crystals are formed. Changes of this nature can take place’without the formation 
of fresh deposits, so that there must be an actual transference of material from the 
small to the large crystals. Ifa collection of urinary crystals is retained in the lower 
calyx, it is probable that a similar change takes place, and that the larger grow at the 
expense of the smaller. Giant crystals are, however, not formed, as the urine 
contains colloids which tend to envelop the crystals, but we get instead, masses 
formed by the agglutination of several crystals. The “ rosettes” of uric acid, often 
found in urinary deposits, are examples of this condition. Once two or more crystals 
become agglutinated together, a definite crystalline nucleus is formed, and its further 
growth is largely automatic, as more crystals will be deposited on them. The 
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resulting mass will remain more or less spherical to keep the surface area as smail 
as possible. At first their growth is very slow, one reason for this being that their 
surface is small, and consequently in contact with only a minute quantity of urine; 
another, that they lie off the main stream of urine, and the supply of fresh dissolved 
salts is only slowly renewed. They can only obtain their crystalloids from about 
a sixth of the total urine excreted, and on account of their small size they can only 
utilize a minute proportion of the total supply. Each crystal soon becomes covered 
by an exceedingly thin layer of colloid material. As a matter of fact, all urinary 
crystals have this covering, and this is probably the reason why they never grow to 
a large size. The colloid covering cements them together, and in this way an 
irregular composite mass of crystals is formed—a true primary calculus. 

It is almost certain that only a very small proportion of these “ microliths,” as 
they have been called, ever develop into calculi large enough to be recognized as 
such. Most of them are washed away in the urinary stream long before they reach 
this size. I believe that position has much to do with their elimination. When a 
person lies on one side, the upper kidney is fully drained, and minute concretions 
are easily washed out of any calyx, but there is yet another factor to be considered. 
Large crystals in a watery solution tend to grow at the expense of the smaller: 
similarly, large aggregates of crystals in the lower calyx tend to increase more 
rapidly in size than the smaller, and the difference becomes more and more marked as 
time goes on. Now the large aggregates may even assist the small to escape. The 
renal pelvis and calyces are really only potential cavities; their anterior and 
posterior walls are normally in apposition. The urine can escape down the ureter 
as quickly as it is excreted, so that the renal pelvis is never distended under normal 
conditions. In addition, the anterior wall is pressed against the posterior by the 
intra-abdominal pressure. Now, if a collection of minute calculi, all of the same 
size, are in a calyx, they are more or less held in position by the intra-abdominal 
pressure ; but if one of these concretions is much larger than the others, it will hold 
the walls of the cavity apart, and allow the small masses to escape. It is easy to 
reproduce this:—If a number of grains of shot are placed between the pages of a 
book, which is then closed and held vertically, they do not fall out, as they are held 
in position by the pressure exerted by the pages of the book. If, however, a pea is 
inserted together with the shot, the pages are held apart, and most of the shot will 
fall out if the book is held vertically. In this way a large concretion will facilitate 
the escape of others, unless it happens to occlude the ureter. This is a possible 
explanation of the frequency with which single stones are found in the kidney. 

Formation of Secondary Calculi.—Once a primary stone is formed it tends to 
grow, and if it does not irritate the wall of the cavity in which it lies, it may attain 
a considerable size. (As a matter of fact the largest stones of this type are 
composed of uric acid or of cystine, both of which are comparatively non-irritating.) 
Sooner or later, it produces a reaction on the part of the epithelium, which is shown 
by an exudate of serum or blood. A few red blood-cells are usually present in the 
urine, even when the stone is comparatively small; they are the most obvious sign 
of the reaction of the tissues. Schade explains the formation of these stones by a 
precipitation of both colloids and crystalloids, and has even demonstrated the 
possibility of altering the density of his artificial concretion by altering the relative 
proportions of the colloid and crystalloid. His method was to mix blood-plasma 
with freshly precipitated salts, such as calcium phosphate, and then to add fibrin 
ferment; in the coagula, the inorganic salts were enclosed. Kleinschmidt has 
severely criticized this method, and has remarked that his artificial concretions “‘ do 
not in the least resemble urinary calculi.” Schade is probably right when he 
ascribes the formation of laminated stones to a ‘rhythmical precipitation of colloid 
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and erystalloid,”’ but he does not say how it is brought about. There is, however, a 
simple and ebyious explanation :—If a primary stone irritates the wall of the cavity 
in which it lies, it produces an exudate of blood or serum; the blood-colloids tend to 
precipitate on its surface, as it acts as a foreign body. This precipitation would be 
fairly rapid and, if the deposit of crystals was uniform, the stone would be covered 
with a rather spongy layer, composed chiefly of colloids, but containing a small 
proportion of crystals. Its surface would tend to become smoother and less 
irritating, and consequently the exudate would diminish in amount, and the colloid 
would be precipitated at a much slower rate. During this period the proportion of 
crystals to colloids would be raised, and this layer of the stone would be denser and 
more crystalline. The irritation would then be greater, and the amount of exudate 
would be increased, so that a spongy layer would be laid down again. I assume 
that the deposition of crystals is fairly uniform, which is natural, as it depends on 
the amount of stone-forming substances in the urine, while the supply of foreign 
colloid waxes and wanes according as the stone has a smooth or a rough coating. 
A definitely laminated stone consisting of alternating layers of dense and spongy 
material could easily be formed in a manner such as I have just described. Stones 
composed of the same substance often show a great difference in their surface 
appearance. Some are quite smooth, while others are rough and crystalline. It is 
just possible that they were in different phases of development when they were 
removed. This applies chiefly to large uric acid calculi. On the other hand, stones 
composed of calcium oxalate are always exceedingly irritating, and the concentric 
lamination is much less clearly defined in them than in other varieties. 

A stone which originates in a septic medium is developed similarly. Its nucleus 
is usually composed of a mass of epithelial or pus cells, or some other foreign body. 
The inflammatory exudate provides the foreign colloid, which is always present in 
excess, and which is deposited on the nucleus. The crystalloids are deposited at the 
same time, and are intermingled with the colloid. These stones have a much 
greater proportion of colloids than calculi growing in an uninfected medium, hence 
concentric lamination is not so well marked, and they are softer and more friable 
than uninfected stones. In both types, the manner in which they are originated 
and developed is the same, the differences in the resulting calculi are due to 
differences in the nature and quantity of the colloids, and also to differences in the 
chemical composition and physical properties of the crystalloid. For example, 
calcium phosphate is precipitated in an amorphous form in neutral or alkaline media, 
but in a crystalline form when the medium is acid. 
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By A. E. Barctay, M.D. 


A PITFALL in radiology is an appearance which causes a blunder—a blunder self- 
evident as soon as we know the interpretation. 

The radiologist’s study of X-ray technique, his radiographic results and his 
special knowlege of interpretation are means to an end—namely, the diagnosis. 
These means are so often all-important that both radiologists and clinicians now 
speak of the “ X-ray or radiological diagnosis ” ; this I regard asa dangerous pitfall. 

Radiology can show but one side of the picture—that which deals with gross 
outline and density. To take an elementary instance—an X-ray diagnosis of a coin 
in the esophagus is made, not because there is any evidence that the shadow is other 
than that of a dise of metallic density, but because experience, coupled with the 
history, teaches the radiologist that such shadows are almost invariably due to 
swallowed coins. So also he sees the pocket of an ulcer in the stomach, or the 
mottling of tubercular disease of the lung, and gives his opinion as to the cause of 
the shadow, but that opinion is based essentially on clinical medicine. It is only in 
part an ‘‘ X-ray diagnosis ’’; therefore the sooner this term is abandoned the better. 

We have all, radiologists and clinicians, fallen into pitfalls, and we constantly 
find new ones, but “ to make mistakes as we are on the way to knowledge is far more 
honourable than to escape them through never having set out to seek knowledge.” 

I recall with some shame the X-ray evidence on which my first law-court case 
was decided. It was a question as to the presence or absence of fractured ribs. The 
claimant obtained damages, thanks to a doubtful shadow, on a very poor plate, below 
the suspected bone and described as due to callus. It proved to be an unusually 
prominent intercostal groove ! 

The war discovered a most deplorable lack of the elements of radiological 
knowledge; many of those detailed for the work did not even realize that the 
substance causing the shadow might lie anywhere between the X-ray tube and 
the film or screen. Owing very largely to the appalling tragedies resulting, the 
Cambridge diploma course was instituted. 

But even when we know how an X-ray shadow is produced, it is easy to take 
things for granted if we find a shadow approximately where we are expecting it. 

A child with the usual diagnosis of “ ? swallowed coin ”’ was sent for examination. 
The film went back with this report: “Coin lodged in the usual position in 
the upper part of the esophagus.’ On the X-ray department being asked if this was 
correct, a youthful radiologist maintained his report, ignorant of the trap which had 
been set, until the child was undressed and a penny was seen strapped to the back 
of the child’s neck. Fortunately, our colleagues do not intentionally set traps. 
But they do so unwittingly far more frequently than they appreciate. First, by not 
Mu—Jornt Dis. No, 2—1 
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telling the radiologist the clinical side of the case; secondly, by demanding some 
break in the routine, not realizing the importance of this factor. 

A definite routine, with confirmatory plates of every doubtful point, is of enormous 
value in avoiding mistakes, yet the radiologist is always being asked to vary it. 

One could quote many cases to emphasize the value of an elastic but definite 
routine, a vital part of which must be that the radiologist allows himself time to 
examine his films carefully on a good viewing box. (To examine plates casually in the 
dark room, or against a cloudy sky, is to court disaster.) Before he has done this he 
should never express any opinion either to the doctor or to the patient. 

A girl of 20, suffering from intense sciatica, was examined as a case of suspected 
hip-joint trouble. The radiograms were taken late in the afternoon, and, foolishly, 
the films were examined in the dark room. A note was sent back with the patient 
saying that the joint was apparently normal, but that the report would follow next 
day. Routine examination of the film showed the joint to be normal, but the whole 
of the ramus of the ischium had disappeared ; the condition was extensive sarcoma. 

Routine may cause apparent delay, but unless there is some wrgent reason to the 
contrary, the clinician is well advised to allow routine to take its course; this will 
inevitably avoid many mistakes that come of haste and lack of thoroughness. 

To begin an examination with a mind made up as to what will be found is an 
obvious pitfall. If the radiologist knows the clinical diagnosis, his observation will 
necessarily be prejudiced. He should, however, know everything vital in the case 
history, in order that his examination may be made on right lines. If he is primed 
with the findings of the clinical examination he will inevitably be biased, not only in 
his method but also in his observations, and will expect to find certain things, over- 
looking those which would have been obvious had he conducted his examination 
in absolute routine. 

If this is the mental attitude of the radiologist who deals with definite and 
tangible signs, it is even more marked in the clinician whose signs are quanti- 
tative and qualitative, and who must inevitably be biased by a knowledge of the 
X-ray findings. In the examination of chest conditions this is particularly 
the case. 

Apart from experience in X-ray interpretation, I hold the danger of prejudice to 
be so great that it is more than a doubtful benefit for the patient if the clinician 
does his own radiology. I do not doubt that the only satisfactory way is for the 
radiologist and the clinician to come to independent conclusions. It is by the co- 
relation of the two methods, worked out independently, that the most satisfactory 
work will evolve. 

There is, however, a very strong tendency to throw unsought and unjustifiable 
responsibility for the diagnosis upon the radiologist. The implication that in a 
difficult case he is regarded as a final court of appeal, must never drag him into the 
worst pitfall of all—guessing beyond the limits of his knowledge of what he has seen. 
Above all, he must never jump to conclusions. 

Carelessness, incompetent radiography, and attempts at diagnosis from films or 
screen examinations that are not the best obtainable, are frequently sources of 
mistakes. Though technical difficulties are now reduced to a minimum, two cases 
of diagnosis of gall-stones from shadows of bubbles on the film have come to my 
notice in the last few years. 

But however confident the radiologist may be, he must remember that the X-ray 
evidence is but one piece of a jig-saw puzzle, which must fit, even if it means re- 
arranging all the other bits. An extreme instance of lack of this appreciation is the 
radiologist who explained abnormal shadows cast by extensive ossification of the 
stylo-hyoid ligaments as being due to a dislocation of an ossified thyroid cartilage to 
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a position above the hyoid—there was no history of violent injury, and at the time 
the patient was in the waiting room reading a paper ! 

Though less beset with snares than the less standardized organs of the thorax 
and abdomen, the skeletal structures give ample material for this discussion. A 
radiogram, even of a bone, cannot be regarded as a photograph, for it shows the 
internal structure and many lines not obvious as bony landmarks. Moreover, the 
angle of exposure of the film may produce extreme appearances due to fore- 
shortening. Standard positions for bone radiograms greatly help to avoid 
misinterpretations, but, unfortunately, it is in just those cases where a standard 
position is of most importance that the theory breaks down, for in abnormal cases 
it is often impossible to obtain any approximation to the desired position. The 
importance of this point is emphasized by the following case :— . 

A child, aged 44, had suffered from a birth palsy of the shoulder muscles. The 
orthopedic surgeon had not seen the child for two years. One day he was told that 
a surgeon friend of the family had seen the child, and was of the opinion that the 
shoulder was dislocated and suggested that it should be X-rayed. The mother took 
the child to a radiologist, who confirmed this hasty clinical opinion. The question 
of malpractice arose at once. Passages to America were booked for the mother and 
child within a few days, with the object of seeing another orthopedic surgeon. 
However, the parents were persuaded to have the child re-examined before sailing, 
and the radiographic diagnosis confirmed. At this juncture I saw the child again, 
and was able to demonstrate that the shoulder was not dislocated, and that the 
mistake was due entirely to the abnormal relationships produced by the paralytic 
condition and the ill-development of the joint. 

With increased detail in our plates we find more and more shadows that we do 
not understand, and perhaps we tend to read more into our radiographs than our 
experience justifies. For instance, in the skull, one sometimes sees minute and 
widely scattered clear areas through the vertex. Two years later, however, the 
peppered appearance is not nearly so well-marked, and there seems little doubt that 
it is due to imperfect ossification, which is not extremely rare, and which was seen 
for the first time by the increased detail afforded by the Potter-Bucky diaphragm. 

There is one pitfall on which I lay special stress, i.e., the way in which X-ray 
evidence is used in compensation cases, particularly in spine injuries. The X-ray 
picture is usually the only tangible evidence that can be laid before a Court, and, 
consequently, it is stressed out of all proportion, in assessment of disability. The 
worst and most permanent disabilities do not necessarily result from the cases in 
which bones are broken or displaced, yet the workman whose radiographs show no 
bony injury may stand but a poor chance of just compensation, while in the presence 
of any demonstrable lesion a more than generous verdict may be given. Not only 
radiologists, but other medical men are apt to forget that the bones are only one 
factor in the spinal edifice, and that the radiograph gives no information whatever 
as to the condition of the other important structures. 

I have chosen elementary examples to illustrate my points with the object of 
stressing the causes of the pitfalls rather than the pitfalls themselves to which 
those who interpret X-ray pictures may fall victims. 


Dr. E. I. Spriaas. 


I am indebted to my colleagues, who have kindly collected examples to illustrate 
my headings, and especially to Mr. Marxer and Dr. Patterson. 

(1) The first and greatest pitfall is to allow a radiological, or any other special 
examination, to take the place of a careful study of the history, symptoms and clinical 
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state. The radiologist, if at all thorough, shares with the surgeon at an exploratory 
operation (and the pathologist at an autopsy) the distinction of nearly always finding 
something. The important question then arises—Has the finding an essential relation 
to the illness? Very often, but by no means always, it has; it may even draw 
attention away. 

Many unusual appearances in the abdomen may have no relation to the illness, 
such as the “ cup-and-spill’’ stomach, the second part of the duodenum diverging to 
the right and returning, the inverted cecum, and odd redundancies, bends and 
apparent kinks of the large bowel. Experience and a study of the part as it 
functions are needed to decide whether the anomaly is likely to be congenital, or 
the result, or the cause, of disease. 

We must never forget that a finding, as such, is no diagnosis. A dropped 
stomach or bowel especially is not a diagnosis. It is one result of causes outside 
the viscus observed, and treatment without reference to those causes will not cure 
the patient, and has made many neurasthenics. 

Diagnosis of an adhesion because a part cannot be moved normally on the 
X-ray table may be fallacious. 

An error in the opposite direction, i.e., by neglect of an obvious finding, may 
arise with the calcareous abdominal glands so common as objects of the X-ray 
room. But sometimes one or more of them is active, or caseous, and may be the 
cause of symptoms. 

A different example is that of an elderly man who complained of pain and 
stiffness in the back, radiating around the right loin to the inguinal region. X-rays 
showed lower dorsal spondylitis, and he was treated on the assumption that spinal 
arthritis caused the symptoms. A fuller examination of the nervous system and 
the blood showed him to be the subject of specific myelomeningitis ; this yielded 
to treatment. 

The following is rather a curiosity than a pitfall: Two patients admitted for 
severe headaches showed a phlebolith in a petrosal sinus; the coincidence naturally 
attracted attention. As, however, the headaches disappeared with treatment, it is 
unlikely that the phlebolith was an important factor. 

A patient complaining of flatulence and of feeling tired and worn out was the 
subject of diverticulosis and prostatic hypertrophy. With X-rays a large cyst of the 
left kidney was seen, but on careful examination the patient showed no sign of 
ill-health referable to it. With rest and appropriate treatment he recovered. 

(2) A lack of co-operation between the physician and the radiologist is a fruitful 
cause of pitfalls. The radiologist will make his routine investigation with an 
independent mind, but if the symptoms suggest any particular lesion, as they usually 
do, attention should be drawn to the suspicions. The relation of pain or tenderness 
to the filling, or to the contraction of any part of the alimentary canal, is of 
importance, and often is either not ascertained or not reported. A few photographs, 
without discussion of the case, will reveal gross abnormalities only and give a false 
sense of security ; whereas a discussion with the radiologist of the screening reports 
and films, is invaluable and saves many mistakes in interpretation. 

For example: A radiologist made a diagnosis of growth because a barium enema 
did not pass the recto-sigmoid junction; this diagnosis was at first accepted. Later, 
more thorough consultation and examination led to a barium meal being given to 
observe the obstruction from above. A picture was then obtained showing the 
constriction of diverticulitis well outlined ; it could dilate to twice the diameter 
shown, but was fixed. The symptoms and the appearance at different angles suggest 
that the bowel is adherent to the bladder. The course of the case, which has now 
been watched for two years, has confirmed the diagnosis. 
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A man aged 64 complained of failing health. A tumour was felt in the upper 
abdomen, but a radiological report was negative as regards the hollow viscera. In 
debate, however, it was found that the proximal part of the transverse colon had 
never been demonstrated completely or dilated, so that neither positive nor negative 
report was justified. A barium enema then gave the following picture (fig. 1). 











Fic. 1.—Right oblique view of the proximal colon after a barium enema, showing the 
narrowed lumen with finger-print impressions. 


There was no obstruction to the barium enema, or to the barium meal; indeed, 
the rate was faster than usual], the ascending colon being clear, except for a coating, 
at twenty-four hours. Several films were necessary to show that the lack of filling 
was not due to temporary contraction. The use of gravity gave but little improve- 
ment in filling. 
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It is easy to be misled by photographs taken during temporary contractians of 
this part of the colon, which are sometimes so complete that no central trail can he 
distinguished. A few minutes later, after deep breathing, the bowel may be well 


filled. 
The last two cases come equally well under the next heading. 


(3) Drawing conclusions from a partial investigation. A young man was: the 


subject of a foetid bronchiectasis of the right lung following a wound. An antero- 





Fia. 2.—Anterior view : a rounded shadow arises from the right outline of the heart. 


posterior view showed the area affected. However, an oblique view from above 
downwards showed a piece of shell which had been hidden by the liver. Paralysis 
of the right side of the diaphragm, produced by phrenic evulsion, led to arrestJof the 
secretion in three weeks. 

An interlobar effusion may easily be overlooked at a cursory examination. A 
young woman was the subject of an attack of bronchitis following inflammation of 
the sphenoidal sinus. An antero-posterior view of the chest showed increase of root 
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shadow on the right and some adhesion of the diaphragm. But a picture taken in 
the lordotic position demonstrated an interlobar effusion. After recovery the 
effusion was gone and the line of the diaphragm was clear. 

In another case a tumour had been suspected from the anterior view, arising 
from the right hilum (fig. 2). But a picture taken in the lordotic position revealed 
an interlobar effusion (fig. 3), explaining conclusively the doubtful shadow. 





Fia. 3. --Lordotic view : showing an intcrlobar effusion. 


Adherence to a fixed technique, however thoroughly carried out, is an incomplete 
examination, and subject to the same dangers. There is hardly a sign or method 
applicable to all cases. It is not safe, for example, to assume that a gastric ulcer is 
absent because no crater can be seen in a front view, and a skilled palpation of the 
lesser curvature on the X-ray table reveals no tenderness. In one such case a lateral 
view showed an ulcer on the posterior wall, confirmed by operation (fig. 4). 
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Fic. 4.—Shows a right lateral view of a stomach immediately after ingestion. An ulcer 
crater can be seen on its posterior aspect. 





Fic. 5.—The left-hand picture, an anterior view, shows a normal appearance of the duodenal cap. 
Right-hand, a left lateral view of the same cap at the emptying stage, shows an ulcer crater. 
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Oblique views are especially necessary for the duodenum. In a young woman a 
front view showed a duodenal cap filled naturally, whereas a left view showed a 
protrusion with induration around (fig. 5). There was no spasm opposite the ulcer, 
as may be the case when perforation is imminent. 

A drawing made at the operation showed the ulcer about to give way (fig. 6). 

A middle-aged man had suffered a series of hemorrhages, but neither X-ray 
examination nor operation had revealed the source. A left oblique view, however, 
at an angle of 15° downwards as well, showed an ulcer crater in the second part of 
the duodenum about 2 in. from the summit. Confirmed by operation. 














Fic. 6.—A drawing made at the operation. Same case as in fig. 5. 


The disclosure of sources of alimentary hemorrhages is sometimes very difficult. 
A thorough and careful radiological examination may give information about the 
structure and function of the stomach and duodenum that cannot be obtained by 
inspection on the operating table. 

The ‘‘stria meal” for the stomach is a great help, but not suitable to replace 
the full meal. For example, a positive finding of an ulcer with a strie picture of the 
upper stomach was also demonstrated by a photograph with the full meal. But 
neither of these gave all the information, for a right oblique view with the full meal 
brought the back of the stomach into profile, showed the dipping-in of induration, 
and led to a diagnosis of growth which operation confirmed. 
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The examination of the abdomen without previously clearing the alimentary 
canal is a well-known pitfall; not only will sham filling defects appear, but also 
glands and stones may be missed. Another pitfall is avoided by remembering that 
a negative finding in the plate does not exclude a calculus in the urinary tract. 

(4) The value of a second examination in cases of doubt has been abundantly 
proved. Repetition is especially useful in suspected disease of the gall-bladder 
and of the appendix. If the former does not fill with iodeikon, or the latter with 
barium, a second test after an interval may show the viseus. Two failures in skilled 
hands are strong evidence that it is not normal. 

















Fic. 7.—A combined cholecystography and barium meal. The duodenal cap shows a deformity, 


and duodenum II evidence of pressure from without. 


(5) Outright Mistakes.—Of these we have a fine collection, from which I select 
two examples. 

The first (fig. 7) illustrates the common difficulty of correct interpretation of 
deformed duodenal shadows. 

The cap shows a persistent indentation, more on some of the other plates than 
on this, though without spasm, and the pylorus is deformed. The compression of 
the second part of the duodenum was also constant. 
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At operation (fig. 8) (for a diseased appendix which was present) the duodenum 
was healthy, the pylorus unduly vascular. The fundus of the gall-bladderg was 
adherent to the hepatic flexure, compressing the duodenum. 

The second case is mentioned because of its rarity. A man, aged 52, com- 
plained of loose motions, preceded and accompanied by griping pains and loss of 
weight. A growth of the pancreas was suspected, though chemical tests showed 
that pancreatic juice was being secreted. The radiograph showed a dilatation of the 





Fic. 8.—A drawing made at the operation, showing a band of fibres from the 
gall-bladder to the hepatic flexure. 


second part of the duodenum, which became narrow in the middle of the third part, 
remaining contracted for some distance as shown (fig. 9). It was thought that a 
lesion would be found there, but it was not. There was a malignant ulcer in the 
jejunum, 15 in. further on. This was excised a year ago. The patient remained well 
for eighteen months after which symptoms recurred. A recent examination shows 
the same appearance of the duodenum, and also shows evidences of a jejunal lesion. 
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Fic. 9.—A right oblique view. At this stage the stomach contains only a coating. The I 
duodenal cap is partly filled with gas; the second part of the duodenum shows an acute bend 
and narrowing, beyond which it is dilated. This dilatation extends to the middle of the 
third part, beyond which point the duodenum was narrow at all stages. 
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Mr. Max PAGE. 


It seems an ungracious act on the part of a surgeon to elaborate the pitfalls in 
radiology. I feel that one might more reasonably, and with greater force, call the 
attention of the profession to the disasters which may befall those who fail to employ 
X-rays up to their full value. More mistakes are due to the omission to take proper 
radiograms in good time, especially in relation to injuries, than to the misinterpretation 
of pictures. Some clinicians deprecate methods which employ mechanical or physical 

















Fic. 1.—Large separate os trigonum. 


instruments in the examination of patients, but radiography does not supplant the 
use of the senses. It is as unreasonable to decry its use as to refuse to use a stetho- 
scope or manometer. In general, it cannot now be disputed that we have no right 
to treat injury or disease of bone without the use of radiology. In the diagnosis of 
gross disease of the abdominal viscera the evidence it affords, if not always simple 
to interpret, is often crucial. But just as with the unaided senses and with other 
appliances, errors may occur in its use. 
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I shall first mention certain errors which may occur in the diagnosis of bone 
fractures from radiograms, either from inadequate evidence or from failure to 
recognize abnormalities. I shall then call attention to the limitations of radiography 
in the early diagnosis of bone tumours, and, finally, mention one or two instances in 
which errors in the diagnosis of abdominal conditions may occur. 

In the diagnosis of fractures the main source of error is failure to remember that 
one is dealing with a shadow picture. This imposes a clear limitation to the 
knowledge one can get from a radiogram in a single plane. It seems absurd to insist 
on the necessity of taking radiograms in two planes as a routine whenever the 
anatomy permits, and to demand a stereoscopic view of such areas as the shoulder 
and hip-joint. But even to-day attempts are made to diagnose and treat bone 

















Fic. 14.—Os vesalii. The condition was symmetrical. 


injuries with the assistance of radiograms taken in one plane. It must also be 
remembered that it is only in the last few years that radiologists have provided 
us with informative lateral views of the spinal column. Another important point is 
the value of a comparative radiogram of the sound side in any case of difficulty. 

The chest is an area in which radiography is singularly unreliable in showing 
broken bones. In a recent case of crush injury the only evidence of abnormality 
shown in a radiogram was a fracture of the neck of the fourth rib on one side. The 
man died a week later, and at the post-mortem the upper six ribs were found to be 
broken in two places on both sides. The difficulty in getting positive evidence of the 
condition of the ribs is not confined to cases of injury, for it is noticeable how rarely 
the carious process can be demonstrated in this way. 
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Dislocations of the acromio-clavicular joint are often only suggested by radiograms 
taken in a slightly oblique plane. It is also perhaps not really appreciated how wide 
the cartilage interval between the bony surfaces of this joint is. The following two 
skiagrams illustrate this point. 

I now pass to some examples of unusual epiphyses which lead to the formation 
of extra ossicles. Many of these are well recognized by anatomists, and others have 














Fic. 2.— Small separate navicular tubercle. 


only come into special prominence on account of their leading to mistakes in diagnosis 
of fracture after ill-defined injuries. The medico-legal importance of some of these 
cases may be considerable (fig. 1). In some of the following examples of the small 
epiphysis which occasionally appears on the tubercle of the fifth metatarsal (os 
vesalii), it is noticeable that there is a good deal of fragmentation of the epiphysis 
(fig. 1A). This is associated with clinical symptoms; local tenderness and some 
general swelling are observed, as in Schlatter’s disease. 
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The tubercle of the navicular is not infrequently developed from a separate centre, 
and may not join with the main bone (fig. 2). Well-developed examples of this condition 
may be extremely difficult to distinguish from an ununited fracture (figs. 3 and 4). 
The distinction can be made only by close study of the texture of the ossicle and 
the neighbouring bone. The condition is often bilateral, though seldom symmetrical. 
A similar formation is occasionally noted in relation to the tip of the internal 
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Fig. 3.—Largo separate navicular tubercle. 











malleolus. As this is frequently the seat of injury, confusion may arise. In the 
two following examples neither has an appearance very much like that due to an 
injury (fig. 5). 

Multiple epiphyses are seen from time to time in the metatarsus and phalanges of 
the foot (fig. 6). Fusion with the whole bone usually takes place, and they are therefore 
of little importance in the diagnosis of injuries in adults. We have been told that 
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the acromion process is the classical situation in the development of an epiphysis 
which fails to unite with the main bone; as a matter of fact the condition is 
singularly rare in my experience. 

There are a certain number of sesamoid bones which must be regarded as normal, 
but which occur in positions which may lead to their being regarded as pathological. 
Those about the knee have often been diagnosed as loose bodies, although from their 














Fic. 4.—Separate navicular tubercle, ununited fracture of base of fifth metatarsal. 


position they cannot be within the joint. The one most commonly seen is a rounded 
ossicle which develops at the head of the gastrocnemius, and varies in size from that 
of a pin-head to a coffee bean. Mr. Parsons tells me this bone is found constantly 
in practically all the lower mammals, and so may be regarded as an atavism. The 
patella may be developed from several centres which fail to unite, and may leave 
the bone abnormally wide. The condition may lead to the diagnosis of a stellar 
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fracture, or, as in the illustration shown, of a loose body in the joint. Another 
sesamoid bone, not always recognized as such, is that in the peroneal tendon, though 
its clearly rounded outline should not cause it to be confused with a broken fragment 
from the tarsus (fig. 7). The sesamoids of the great toe are normally single, but may be 
double or triple, and after a crush injury, may cause pain in the toe. There may be 
considerable discussion as to whether the condition is normal or due to a fracture. 











Fic. 5.—Separate centre of ossification for tip of internal malleolus. 


I think a fracture here is extremely rare. Figs. 2 and 8 show a normal and a 
tripartite sesamoid. 

Early diagnosis of bone tumours of a malignant character is extremely important, 
and it is not sufficiently understood that radiography is of limited assistance in the 
matter. A central cyst, a tumour, or an abscess may present very similar 
characteristics in an early stage, and in many cases it is only by microscopical 
examination that a diagnosis can be substantiated. In more fully-developed central 
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Fic. 7.—Peroneal sesamoid bone. 








Fia. 8.—Bi- and tripartite sesamoid bones on inner side of both great toes; separate ossicle 
representing tubercle of navicular bones. 




















Fia. 9.—Cystic appearance in the lower end of the nlna which proved to be a chondroma. 
Note undergrowth of the ulna. 
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cysts or tumours, radiography is of greater value, though a final decision cannot 
always be expected from it. In the diagnosis of a sarcoma I have been much 
impressed that in the early stages the process gives an appearance closely allied to 
an osteo-periostitis. It is, of course, true that in the later course no difficulty 
arises, and the radiogram gives a classical picture of typical periosteal sarcoma. 
There are a group of cases, however, in which distinction in diagnosis between 
fibrocystic disease of the bone, or osteitis, and endothelioma or sarcoma of . the bone 
may be impossible (fig. 9). 

The pitfalls which beset the surgeon who relies entirely upon radiology in 
abdominal diagnosis are numerous, but they have been fully dealt with by those 
speaking from the medical point of view. From my own experience, I would 
emphasize how little one can rely on gall-bladder shadows in the diagnosis of gall- 
bladder disease. From the plate of a cholecystography a confident diagnosis 
of cholelithiasis was made. At operation the man had a perfectly normal gall- 
bladder, but showed signs of an active duodenal ulcer. 

Spasmodiec strictures in the colon may often mislead if patience is not taken in 
the examination with a bismuth enema. Examination certainly often requires 
duplication if the evidence is to be taken as a cause for operation. 

The examples I have shown in detail belong to a very limited group, but I think 
they bring forward some of the points which define the limitations of radiology in 
diagnosis. 


Mr. H. A. T. FAIRBANK. 


I find some difficulty in deciding what is meant by a pitfall in X-ray diagnosis. 
There are, it seems to me, two common causes of error in diagnosis: first, ignorance 
of the normal anatomy, and more particularly, of unusual variations of it, as shown 
by X-rays, and second, forming an opinion from an imperfect film. I feel that we 
still have much to learn about the normal appearances, and such variations of these 
as are still within normal limits. Every surgeon is occasionally confronted with the 
problem as to whether he shall be content with an obviously imperfect film, taken 
perhaps in some place where the best apparatus is not available, whether he shall 
give his opinion on that film as an adjunct to his clinical findings, or whether he 
shall insist on another X-ray examination by an expert using perfect apparatus. 
One is apt to be influenced too much by consideration for the patient’s purse and 
the feelings of the radiographer responsible for the imperfect film. 

Such pitfalls, really due to the imperfections of the apparatus available, are 
unavoidable. Nowhere are greater difficulties found than in spinal cases 
suspected of caries. It has been my practice for some years in all difficult spinal 
cases to refuse to give an opinion without having good stereoscopic antero-posterior 
and lateral films. I have met several cases treated as caries in which the “ spinal 
deformities’ were nothing more than developmental errors. The mistake is more 
easily made in young children in whom ossification, particularly of the neural arches, 
is still imperfect. When the patient is older, such a condition as fusion of the neural 
arches becomes obvious in the radiograms, and the abrupt prominence of one spinous 
process is shown to be due not to caries but to congenital deformity. These radio- 
grams show the spine of a child, aged 33 years, who had been treated as tubercular. 
The antero-posterior view shows the collapse between the last two dorsal vertebree 
with some lateral displacement. I would draw attention to the last ribs in this case. 
The lateral view shows the body of the eleventh dorsal to be wedged, but the discs 
between this body and those immediately above and below it are of normal width, 
and the outlines of these three bodies are quite sharp. An imperfect radiogram in 
this case might easily lead to a diagnosis of tubercle. Another point easily missed 
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in younger children which is of great importance in diagnosis, is fusion of the neura] 
arches. In older children this fusion, if present, is easily seen. In this case, the last 
rib on one side is so small as to be almost suppressed. Suppression of the rib on 
one side is a strong point in favour of a congenital error, and against caries being 
the cause of the deformity. Reliance on this factor is a mistake liable to lead to 
grave error. Here is a case in which the antero-posterior views show the last rib 
on one side apparently suppressed, but in which an undoubted caries of the spine 
is present. This began about the age of 6 years. A psoas abscess on the right side 
developed and was aspirated. A series of lateral radiograms showed the progressive 
nature of the lesion. 

Another pitfall, or difficult diagnosis, arises in connexion with sarcoma of the 
spine, associated perhaps with paraplegia. These radiograms show abnormal 
appearances at two different levels, a significant fact. There is rarefaction 
of the body of the tenth dorsal vertebra, and a shadow suggestive of the usual 
tubercular abscess at the level of the sixth and seventh dorsal vertebre. This case 
was proved by operation (laminectomy) to be sarcomatous in origin. It is, of course, 
well recognized that caries may affect the spine at two distinct spots, and this affords 
another possible source of error. Some years ago, before we gave up grafting the 
spine for caries in children in any but exceptional cases, I successfully grafted the 
spine of a child for a lesion in the lower dorsal region, only to find at a later date a 
second lesion several vertebre higher up. This lesion was almost certainly present 
at the time of the operation, but was missed in the early skiagrams. 

I will now refer to an entirely different lesion—tuberculous disease of the tarsal 
scaphoid. It is generally admitted that “ Kéhler’s disease” is a definite clinical 
entity affecting the navicular in the foot, that it is non-tubercular, and that after 
varying periods of time recovery is complete. As in other situations, e.g., the head 
of the femur, so in the tarsal scaphoid, appearances strongly suggestive of well- 
recognized non-tuberculous lesions may be closely simulated by true tuberculosis. This 
is a radiogram of true Kéhler’s disease; it is included for the sake of comparison. 
This radiogram shows the foot ofa girlaged 5 years, with a painful and tender swelling 
in tha seaphoid region of six weeks’ duration. This film was shown to several radio- 
logists and surgeons, and all agreed that Kohler’s disease was a justifiable diagnosis. 
At a later date a cold abscess developed at the inner part of the sole, and tubercle 
bacilli were demonstrated in the pus. Another radiogram taken after eighteen 
months shows a condition which certainly suggests tubercle rather than Kohler’s 
disease. 

Others have referred to sarcomata of bone, therefore I will refer to one case 
only which seems to be of sufficient interest. A boy aged 15 had a small, 
quite localized, tender swelling over and attached to the subcutaneous border of the 
ulna about the middle of one fore-arm. It had been noticed a month; the 
temperature was slightly raised and there were enlarged glands in the axilla. The 
film shows periosteal thickening over a small area of the ulna and an indefinite 
rounded swelling in the soft tissues superficial to and apparently separated from the 
bone. Exploration revealed a growth which microscopic examination proved to be 
sarcomatous. 

Lastly, I will refer to the very early stage of adolescent coxa vara or slipped 
epiphysis of the head of the femur. When the displacement is slight the lesion of 
the epiphyseal line is often overlooked, particularly when the film is not clear. Here is 
a radiogram of the hips of a lad aged 16 years who complained of pain and a limp 
following a fall in the football field. There was no limitation of movement when he 
was seen, yet the X-ray shows an unmistakable widening of the epiphyseal line on 
one side and a slight but definite displacement of the head on the neck. In many 
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eases the lesion is not nearly so clear as in this one. It is often forgotten that the 
capital epiphysis normally extends above the level of the upper margin of the neck 
above, and that its lower limit is well above the lip formed by the lower margin of 
the neck. Careful comparison of the two femora should always be made when the 
symptoms have followed trauma, for failure to recognize damage to the epiphyseal 
line will certainly be followed, sooner or later, by further displacement. Efficient 
treatment in the early stages will leave the hip practically normal with a negligible 
amount of shortening. If overlooked, gross displacement will occur and the hip, in 
the majority of cases, will be seriously and irretrievably damaged. 


Dr. ArtHUR F. Hurst 


said that on behalf of his radiological colleague at New Lodge Clinic and at Guy's 
Hospital, Dr. P. J. Briggs, and himself, he wished to refer to ten radiological pitfalis 
in association with gastro-intestinal disease. 

(1) The earliest radiological sign of a new growth in the stomach was a fading 
away of peristalsis as the waves passed along the greater or the lesser curvature, a 
feature which the radiogram would not reveal. It was therefore impossible to say from 
an inspection of radiograms that no growth was present. He and his colleague had 
diagnosed a growth on those radiological grounds, together with achlorhydria and 
constant occult blood in the stools in a patient suffering from profound anorexia but 
no other symptoms. Radiograms taken subsequently in London showed nothing 
abnormal, so that the operation, which I had urgently advised, was delayed until six 
months later, when the second radiologist found the signs he wanted, but by that 
date the growth had become inoperable. 

(2) One should be careful about diagnosing a gastric ulcer near the cardia; the 
majority of “niches” in this position’ were not ulcers at all, but congenital gastric 
diverticula. About a dozen cases of that kind had been seen at New Lodge Clinic, in 
which a chronic penetrating ulcer had been diagnosed, but the narrow neck, mobility, 
regular shadow and absence of tenderness showed they were cases of congenital 
diverticula. 

(3) One should never diagnose pyloric obstruction from stasis alone—even a 
twelve-hour stasis—unless there is also exaggerated peristalsis. He had had at 
least a dozen cases in which a twelve-hour stasis was found and the diagnosis made of 
pyloric obstruction, the patient being therefore advised to have gastro-jejunostomy 
performed. But it was found that the examination had been made during an attack 
of migraine, in which peristalsis is always in abeyance. Examination in the interval 
showed a normal rate of evacuation, and there was no organic gastric condition 
present. It was of the greatest importance to realize that migraine produced 
complete gastric stasis. 

(4) Ninety per cent. of cases of pyloric obstruction not due to new growth, were 
due to duodenal, not gastric, ulcer; a pre-pyloric ulcer was very rare. In pyloric 
obstruction the stomach was nearly always full of gastric juice, when the patient 
came fasting in the morning, so that the heavy opaque meal dropped to the bottom 
of the distended stomach. The stomach should therefore be emptied by means of 
the stomach-tube and a meal given. Then the pyloric end of the stomach could be 
easily seen and its normal outline recognized ; the barium could be observed passing 
through the pylorus, and the irregular outline of the duodenum could be seen. 

(5) Duodenal deformity did not mean that a duodenal ulcer was active. A niche 
indicated an active ulcer, though unfortunately one was seen but rarely. Apart 
from the niche a deformity was seen in all cases of duodenal ulcer, even twenty years 
after it had healed, whether as a result of medical treatment or of gastro-jejunostomy. 
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But only if there were other clinical or laboratory signs of ulcer, should a deformity 
be regarded as evidence of active ulcer; an ulcer has been present, but it was not 
necessarily active. 

(6) Adhesions in the right iliac fossa was a favourite diagnosis after the appendix 
had been removed and pain still persisted in the site. But one should not make the 
diagnosis of adhesions in the right iliac fossa, either when an appendix had been 
removed or when it was still there, unless one had carried out the important test of 
inflating the rectum and pelvic colon with air. By that means one could unravel the 
terminal ileum. On many occasions he had seen the diagnosis of adhesions made, 
because there had been seen in the pelvis a massive immovable shadow, yet on 
inflating the colon with air the terminal ileum and c#cum were unravelled, and 
the appendix, which had seemed to be immovable, was found to be freely movable. 

(7) Ileal stasis, in the absence of malignant or tuberculous disease of the cecum, 
is extremely rare. In many cases a massive shadow in the pelvis, mistaken for the 
terminal ileum, is really a pelvic cw#cum, or a distended rectum. A diagnosis 
can easily be made by inflating the rectum, which raises a pelvic cecum into the 
abdomen and unravels the coils of the terminal ileum. 

(8) The word ptosis indicates that something has dropped. One should not 
diagnose gastroptosis simply because the stomach reaches a low level. If it has 
dropped, it must have dropped from somewhere, but there was no evidence that a 
stomach of that type had ever been situated at a higher level. The so-called dropped 
stomach was really a congenitally long stomach. True gastroptosis was a very 
rare condition. The same can be said about “ptosis of the transverse colon,” a 
pelvic transverse colon being nothing more than a congenitally long, but normal, 
transverse colon. The cecum is in the pelvis in the erect position in 50 per cent. of 
normal young women. 

(9) The short, high type of stomach often associated with duodenal ulcer was 
often described as a hypertonic stomach, but we now knew that the tone of such a 
stomach is no greater than the normal, tone being measured by observing the height 
of the upper level of the gastric contents. The high position was due to the stomach 
being a congenitally short one. The so-called hypertonic stomach and so-called 
gastroptosis are simply normal variations from the average length of the stomach, 
which was not of the same length in all people, just as some had long noses and 
others had short noses. 

(10) Lastly, if one saw with the X-rays a collection of gas under the right 
dome of the diaphragm, i.e., apparently above the liver, one could diagnose megalo- 
colon, a condition not as rare in adults as it was generally thought to be. It 
occurred in individuals who had had Hirschsprung’s disease in infancy, but had 
survived with no more serious symptoms than constipation. With an opaque meal 
it was often impossible to recognize the distal part of the colon, and even the largest 
opaque enema was lost in the hugely dilated pelvic colon. 


Dr. ALFRED C. JORDAN. 


In the demonstration of a few pitfalls in the radiological diagnosis of intestinal 
conditions, I shall consider principally a few “ sins of omission.” 

First a case (fig. 1) easily grasped when labelled as shown, but very puzzling at 
the time. The puzzle was solved by a barium enema, when the course of the fluid 
through the large intestine was watched with the fluorescent screen. The cecum in 
this case had a very long mesentery, had been displaced into the left iliac fossa, 
and, while there, had become glued down by adhesions that had formed around a 


septic appendix. 
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Barium Enema.—No X-ray investigation of the alimentary tract is complete for 
diagnosis until a barium enema has been given. Fig. 2 illustrates this; it shows 
enormous elongation of the pelvic colon, no hint of which was obtained by the 
hismuth meal, since it did not, at any stage, fill the latter portions of the large 



































Fic. 2.—Barium enema ; enormous elongation Fic. 3.—* Filling defect ’’ of iliac colon, 
of pelvic colon. due to cancer. 


intestine. The importance of furnishing this essential piece of information needs no 
emphasizing, since it completely alters the treatment of the case. 

In deciding whether or no a “ filling defect ” in the large intestine is due to an 
organic cause (usually a cancer) a barium enema is essential. But here even an 
enema is not absolutely conclusive in every case. Fig. 3 illustrates a filling defect 
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Fic. 4.—Filling defect of transverse colon, due 
to cancer. 





Fic. 6.—Irregular filling defect, of ascending colon, 
thought to be due to cancer, 
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Fic. 5.—Filling defect of ascending colon due 
to cancer. 
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Fic. 7.—Same case as in fig. 6; filling defect con- 
firmed by barium enema after free purgation. 
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Fic. 8.—Congenital undescended cecum ; the appendix high in the 
right hypochondrium. 























Fic. 9.—Prolapsed cmcum, deep in pelvis; anterior Fic. 10.—Prolapsed cw#cum, directed up 
view. Terminal ileum not shown in this view. behind the drooping ascending colon. Right 
anterior oblique view. 
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due to a cancer of the iliac colon; fig. 4, a similar defect, again due to a cancer, 
in the transverse colon ; and fig. 5, a similar growth in the ascending colon. 

So many cases of this type are seen that a certain dogmatism of diagnosis is 
acquired, especially if there is a palpable tumour in the position of the filling defect. 

It was therefore a rude shock to complacency to encounter a precisely similar 
case (fig. 6), in a man of 52, complete with tumour and filling defect, confirmed at each 
stage, fully endorsed by a barium enema (fig. 7) given after free purgation, and then to 
find that a further enema (given by another radiologist) revealed an entirely normal 
ascending colon. The lump, too, had disappeared; no doubt it was due to a mass 
of hard feces, firmly impacted and held in position by spasmodic constriction of the 
irritated bowel, the walls of which must have been ulcerated, since there had been 
black blood in the stools. My barium enema had cleared the way. 














‘Fic. 11.—Same case as in fig. 10. Left anterior oblique view shows extreme tortion 
of end of ileum. 


Oblique Positions.—Figs. 8 to 11 illustrate the importance of examining patients, 
at all stages of opaque meal investigation, in the oblique positions. Essential 
features may be entirely overlooked when this is not done. 

Thus, congenital non-descent of the cecum, not an uncommon condition, is 
particularly liable to be missed unless examinations are made in the right anterior 
oblique position, because in the front view the cecum is hidden behind the ascending 
colon. Consequently the radiologist fails to inform the surgeon that the appendix is 
under the liver, high in the right hypochondrium, instead of in the right iliac fossa. 
Also the long retroperitoneal course of the terminal coil of the ileum (T.C. I.) and 
its hampered peristalsis are not ascertained (fig. 8). 

An important reason for examining in the oblique views is to ascertain whether 
the hepatic and splenic flexures are well rounded or form sharp bends. 

A paramount reason for oblique views is to ascertain the position of the parts in 
the ileo-czecal region when the cecum is prolapsed into the pelvis—a common enough 
condition. The front view gives no clue to the plight of the terminal coil of the 
ileum, or of the appendix (fig. 9). 

The right anterior oblique view, however, shows the manner in which the cecum, 
when it has dropped to the bottom of the pelvis, is compelled to curl backward as 
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the ascending colon droops into the pelvis in front of it. The cacum is seen to face 
backward, or even directly upward, behind the ascending colon (fig. 10). It is easy to 
see that, in these circumstances, the ileum undergoes pronounced torsion at its 
extremity. Evidence of this torsion (denied in the front view) is obtained by 
examinations in the left anterior oblique view (fig. 11). The exact disposition of the 
terminal coil is different in each case, but the evidence of torsion is quite unmistak- 
able. The course of the coil is tortuous; its diameter is reduced—very much 
reduced in some cases—at one or more places, increased at other places. Often the 
coil presents abeaded appearance from distensions alternating with constrictions. 

Finally, I will mention a pitfall of a different kind. Bismuth remained lodged 
in a pocket of the small intestine, and one could only surmise the nature of the 
pocket. At operation it turned out to be a Meckel’s diverticulum. 

I do not agree that because a certain condition occurs in 50 per cent. of people 
it must therefore be regarded as “ normal.” If that were so, we should be compelled 
to regard rottien teeth as normal, because, unfortunately, that is the state of affairs in 
97 per cent. of “ healthy ” civilized people. 


Mr. H. WARREN CROWE 


said that there was a field in which radiological pitfalls were extremely common, the 
importance of which, though possibly not so great as in the region of the abdomen 
or the bones, should not be overlooked. This was that of the teeth. He would 
instance four common pitfalls: (1) The idea that radiograms of the teeth could prove 
a negative. However perfect a tooth might appear, it was impossible to say that 
that tooth was not infected, for in spite of taking the most careful precautions to 
avoid all contamination, radiologically perfect teeth were frequently found to be 
apically infected by streptococci. (2) That vital teeth could not be infected. This 
followed from (1). The falsity of this idea was now common knowledge, and he would 
not have mentioned it but for a recent letter which suggested that the more modern 
view had not yet penetrated to important centres on the Continent. (3) That 
increased density around the apex was unimportant. Condensed or sclerosed bone 
in the neighbourhood of the apices of teeth was of far greater significance for 
systemic disease than was rarefaction. He (the speaker) was able to confirm from 
his own experience this proposition recently put forward by Weston Price. (4) That 
the presence of gross apical lesions was necessarily the cause of symptoms. Such 
might be found in perfectly healthy people. Nor must symptoms, when they did 
occur, be ascribed to lesions found in the mouth, unless corroborative evidence and 
the absence of any other cause incriminated the teeth. 


Dr. F. HERNAMAN-JOHNSON 


referred to the pitfall which Dr. Jordan had emphasized, in which there was a 
swelling in the abdomen which disappeared after an enema had been given. The 
pitfall in such a case consisted in thinking that the filling defect was due to a mere 
accumulation of feces, and so allowing the patient to believe that all was well. 
Often, however, there was early carcinoma, not yet large enough to produce a filling 
defect, which had caused a fecal accumulation owing to paresis of the bowel. 
In another month or two another accumulation occurred, and by that time the 
damage was too great to be dealt with. Such cases should be regarded seriously. 
Another pitfall arose from one’s being called upon to do work in a patient's 
house, usually in a case of accident resulting in a broken hip or spine. Some years 
ago that had happened to himself. The accident had been a motor smash, and the 
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opinion of those responsible for the case was that the mischief was at the elevent! 
or twelfth dorsal vertebra. The patient was in great pain, so that it was difficult to 
get the X-ray plates under her, but he (the speaker) managed to get two plates, one 
going as far as the second lumbar. As no fracture could be found, the symptom: 
were thought to be due to shock. The patient did not make progress, and about 
six months later she was brought to his consulting rooms. He took a skiagram oi 
the whole lumbar spine, and found a very distinct and noticeable fracture of the 
third lumbar vertebra. The moral of that case was that one should not accept what 
one was told about the spine, but should skiagraph five or six vertebra on either sid: 
of the alleged injury, so as to make sure that no seat of damage was missed. 
Despite what Dr. Hurst had said as to ulcers of the upper part of the stomach, 
ulcers did occasionally occur towards the cardia, and they might be missed owing to 
failure to fill, if the patient was not examined first in the horizontal posture and then 
in the vertical. A case had come under his (Dr. Hernaman-Johnson’s) notice in 
which such an vlcer had been missed twice, and he thought the reason was that the 
cavity did not fill unless the patient was put into both postures, the vertical last. 
That was the routine he himself followed. 
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THE INFLUENCE OF NASO-ORAL SEPSIS ON THE 
LUNGS AND GASTRO-INTESTINAL TRACT. 


Chairman—Mr. HaroLtp BaRwELL (President of the Section of Laryngology). 


Mr. Epwarp D. D. Davis. 


THE importance of the influence of nasal sepsis on the lungs and gastro- 
intestinal tract is emphasized by the frequent exchange of cases between the 
physician and the laryngologist. Nevertheless, the laryngologist is still somewhat 
hackward in calling in the aid of the physician, both in diagnosis and treatment, 
und it is probable that a discussion of this kind will stimulate the laryngologist to 
take a wider view of his specialty by encouraging treatment of the patient as a 
whole in addition to local measures. 

It is necessary to be brief, and these remarks will be confined strictly to nasal 
sepsis, and its effects on the lower respiratory and gastro-intestinal tracts. 

Nasal sepsis can influence the lungs or lower respiratory tract in three ways: 
(1) By direct extension of the inflammation to the larynx, trachea and bronchi, or 
by infection through the blood and lymphatic streams. (2) By aggravating or 
increasing an existing lesion of the lungs. (3) The nasal sepsis may be a part of 
the general infection, in which both the upper and lower respiratory tracts are 
involved. 

The spread of infection occurs by direct extension of the inflammation from the 
nose to the pharynx, larynx and trachea, and this is commonly seen in the severe 
cold or acute catarrh, which is followed by pharyngitis, laryngitis and occasionally 
bronchitis. This extension can be observed as it passes downwards to the lower 
respiratory tract, and a pneumococcal infection of the nose and nasal sinuses may 
precede or accompany pneumonia. The hoarseness and distressing cough in such a 
case is a warning that this extension is taking place and calls for careful treat- 
ment. Felty and Heatly showed by bacteriological investigation of sixteen cases of 
lobar pneumonia that pneumococci of corresponding type to those found in the 
sputum were isolated from the nose in every case. The actual route by which the 
organism reached the lung is not known, but in five of the sixteen cases the 
pneumococcus was found in the blood. 

An examination of the pharynx and larynx of a case of nasal sinus suppuration. 
in which the purulent discharge is copious, reveals a quantity of pus passing 
down from under the soft palate in two lateral streams behind the posterior pillars 
of the fauces, and the pus then collects in the lower pharynx below and behind the 
arytenoid cartilages and in the pyriform fosse. A little of the pus may be seen in 
the vallecula between the epiglottis and the base of the tongue. This pus is always 
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swallowed, and I have never seen it in the larynx or trachea, in spite of frequent 
searches. The ciliated epithelium of the larynx and the cough reflex prevent such 
an entry, and I do not believe that the lower respiratory tract is infected by droplets 
of pus or by their inhalation. It is possible that during deep anesthesia or the 
unconsciousness of profound sleep, the nasal discharge may enter the trachea, but 
this is improbable, because the upper respiratory tract is interrupted and separated 
from the lower respiratory tract by the mouth and pharynx, which form a most 
efficient trap for nasal and other secretions. This trap is kept empty by 
swallowing and is not allowed to overflow. J. F. Gaskell, in his description of 
experimental pneumonia, produced by inoculation of animals, states that the culture 
must be inserted right into the lobe of the lung. The cleansing power of the trachea 
is enormous, and the experimental results are quite uncertain if the culture is 
injected into the trachea just below the larynx, unless huge volumes of the culture 
are used. For similar reasons any attempt to produce pneumonia by introduction 
of cultures into the naso-pharynx is almost bound to fail unless large doses of 
organisms of extremely high virulence are introduced. On the other hand, a direct 
spread of the inflammation to the larynx and trachea frequently accompanies nasal 
suppuration and is aggravated by the persistent cough and hawking. 

The extraordinary activity of the ciliated epithelium of the nose and naso-pharynx 
has been demonstrated by Lowndes Yates in a series of experiments in which he 
injected indo-carmine into the nasal sinuses and nose, and recorded the path of 
elimination. Similar experiments have been carried out in America to show the 
spread of infection from the nasal sinuses to the deep lymphatic glands of the neck 
and from them to the glands of the mediastinum and chest. These investigators 
believe that nasal infection can extend by the lymphatics to the chest, and support 
their contention by showing X-ray photographs in which the shadow of the glands at 
the hilum of the lung is increased. It is also presumed that a blood infection will 
account for some of the septicwmic cases of lung infection which commence in 
the nose. 

There is no doubt that nasal sepsis aggravates and increases an existing inflam- 
matory condition of the lungs. It adds that disastrous septic element which is so 
fatal in pulmonary tuberculosis, bronchitis, etce., and which does not respond to 
treatment. Tuberculous patients are peculiarly susceptible and have no resistance 
to pyogenic and catarrhal infections. No physician would tolerate for one moment 
the presence of a suppurating nose or septic teeth in any of his chest cases, and he 
now sees that his patients are searched for a latent sinusitis or similar septic focus. 

Nasal sepsis is sometimes a part of a general infection in which both the upper 
and lower respiratory tracts are involved. Nasal sinus suppuration occasionally 
follows bronchiectasis and bronchitis. 

It is quite common to see young adults complaining of frequent and prolonged 
colds or catarrh, and an examination reveals a diffuse chronic catarrh of nose, 
pharynx and larynx, without any local cause or anything to aggravate the condition. 
Further investigation of the sputum, temperature and chest leads to a diagnosis of 
early pulmonary tuberculosis where it was least expected. Tuberculous patients 
often have this diffuse catarrh of the upper respiratory tract and are susceptible to 
catarrhal infections. An earlier diagnosis could be made if these patients were 
always thoroughly searched for pulmonary tuberculosis. The same applies to 
atrophic rhinitis or ozcena which is associated with pulmonary tuberculosis, but 
I do not imply that atrophic rhinitis is an etiological factor, though quite an 
appreciable number of these patients develop tuberculosis. 

Now I will pass on and briefly review what has actually occurred in practice. 
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| have looked through the notes of one hundred of my cases of nasal sinus 
suppuration with the following result :— 


Infection confined to the nose eT 90 Lung abscess... sik — us 1 
Bronchitis ae ae ae a 4 Colitis on sims i <n 1 
Bronchiectasis .. sat oe mee 1 Duodenal ulcer ... a ine ion 1 
Asthma... - oad ¥ ia 2 


You will see that in ninety cases the suppuration was localized to the nose and 
there were ten cases with complications. The above figures must not be taken too 
seriously as it is probable that if these patients were followed for longer periods 
the incidence of secondary pulmonary infections would be increased. 

Again, I have been through the notes of 474 cases of definite pulmonary tuber- 
culosis which I saw as laryngologist at Mount Vernon, and to my surprise only five 
had nasal sinus suppuration ; but I would call your attention to the eleven cases of 
atrophic rhinitis: nasal sinus suppuration, five ; developed nasal sinus suppuration 
during the course of chronic pulmonary tuberculosis, one; atrophic rhinitis, eleven ; 
nasal polypi without suppuration, five; cases without any nasal sepsis, 452. 
I have not taken any notice of the cases of nasal obstruction as it is a subject in 
itself and does not enter into this discussion. 

The acute catarrh or common cold commencing in the nose is often accompanied 
or followed by bronchitis, particularly in elderly people and in those who have 
had a previous attack of bronchitis. Again, a chronic nasal sinus suppuration of 
long duration is associated with a chronic bronchitis which closely resembles and 
can be mistaken for pulmonary tuberculosis. 

R. T. McIntire has reported thirty-seven cases of this type in the U.S.A. Naval 
Bulletin. These patients had febrile remissions, loss of weight, general malaise, 
persistent cough and sibilant rdles heard all over the chest. The X-ray pictures 
showed increased shadows at the hilum of the lung, which were interpreted as 
enlargement of the bronchial glands, and were more marked on the right side. It is 
suggested that the infection extended along the lymphatic stream and also by 
inhalation, hence the more frequent involvement of the right side. These cases 
improved or cleared up after treatment of the nasal sinuses, but one or two of the 
more chronic cases developed bronchiectasis. 

Chronic nasal sinus suppuration is so often associated with bronchiectasis that a 
common etiological factor is expected. There is evidence to show that nasal sinus 
suppuration may be a cause and the commencement of bronchiectasis, but it is 
difficult to prove. Nasal sinus suppuration has been seen both to follow and to precede 
bronchiectasis. Dennis reports twenty-four cases of bronchiectasis with nasal sinus 
suppuration, in which sixteen were improved by the treatment of the nose. 

Sinus suppuration is found in only a few cases of asthma, but when these 
conditions are associated, the treatment of the suppurating focus has definitely 
diminished the asthma, and so much so, that the prognosis of the disappearance of 
the asthma can be anticipated. 

Lung abscess has followed nasal sinus suppuration both when operation has been 
performed and also without operation, but this is a subject which time will not 
permit me to discuss. 

Pneumococcal sinus suppuration is occasionally accompanied by lobar pneumonia, 
and this fact should be remembered when the fever in a case of pneumonia does not 
subside with the crisis or with the disappearance of the inflammatory condition of 
the lung. Such a sinus suppuration may be responsible for the protraction of the 
fever in pneumonia. 

Cases of gastro-intestinal infection arising from the nose have, in my experience, 
been rare. This is all the more surprising when it is known that large quantities of 
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purulent discharge from the nose are constantly being swallowed, yet these patients 
do not complain of sickness, gastric pain, diarrhoea, or symptoms arising from an 
infection of the gastro-intestinal tract. The loss of appetite and general malaise is 
considered to be due to the toxic effects of the suppuration. Cases of duodenal or 
gastric ulcer have been known to co-exist with nasal sinus suppuration, and a marked 
improvement in the symptoms has resulted after the treatment of the nose. 

Septic teeth are more likely to affect the gastro-intestinal tract than is nasal sepsis, 
and in all cases of both lung and intestinal infection the teeth should be put in 
order first and before any major operation on the nose is carried out. 

In conclusion: The nose requires a careful examination in all inflammatory 
conditions of the lower respiratory and intestinal tracts, and the reverse is equally 
important—that the respiratory and gastro-intestinal systems should be investigated 
in all cases of chronic nasal sinus suppuration. 

The lungs can be infected by a direct extension of the inflammation of the nose, 
and an existing lesion of the lungs is aggravated by nasal sepsis. 

A chronic nasal sinus suppuration should be regarded as a potential chest case, 
and general treatment similar to that of tuberculosis should be carried out, in 
addition to the local treatment of the nose. 
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Mr. C. A. S. RipovrT. 


I propose to deal with a few points which have presented themselves to me 
clinically during the past few years. 

Cases are frequently sent to my clinic from the local Municipal Tuberculosis 
Clinic, of children who present general debility accompanied with bronchial signs 
such as crepitations, etc., possibly night sweating, and some enlargement of the 
cervical glands, but in whom no tuberculosis bacilli have ever been demonstrated. 

These patients invariably have enlarged and obviously infected tonsils and 
adenoids, generally marked dental caries and, in a large number of cases, definite 
infection of the antra of Highmore—and I must acknowledge my indebtedness to 
Dr. Revell, of Portsmouth, for his assistance in following up these cases, three of 
which I propose to quote. 


(I) L. G., aged 5 (1925). History of bronchitis and debility since scarlet fever two years 
previously : rhonchi and rales all over chest; no tuberculosis bacilli found; tonsils markedly 
septic and enlarged; adenoids present. After removal of the tonsils and adenoids, patient 
gained 84 Ib. in twelve months, and all physical signs in chest disappeared. 

(II) A.D., aged 12, attended tuberculosis clinic October, 1925. Examination of chest 
revealed pectoriloquy at apices, dullness over manubrium sterni and crepitations all over chest ; 
tonsils were enlarged and septic. Tonsillectomy (November, 1925) was followed by continuous 
improvement and disappearance of signs in chest. Child gained 2} st. in two years. 
Tuberculosis bacilli were never found in this case. 

(III) R.B., aged 8, attended tuberculosis dispensary July, 1927. Crepitations and dullness 
were present at each base. No tuberculosis bacilli. Also found small septic tonsils and nasal 
discharge present. In August, 1927, tonsillectomy, removal of adenoids and antrostomy were 
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performed—both antra contained mucopus. Steady improvement followed and up to 
November 14, 1927, 12 lb. had been gained in weight. 


These cases, amongst many others, show the importance of every tuberculosis 
clinic being in a position to consult with a laryngologist and otologist, and thereby to 
bring into being a necessary piece of team work, especially as it is noticed in 
some areas that practitioners are inclined to send cases of any enlargement of 
cervical glands in children, with or without bronchial symptoms, to the Municipal 
Tuberculosis Centre, whereas the experience of the last few years shows that in the 
great majority of these cases the pressing need is treatment of nasal, dental and 
pharyngeal conditions—without which treatment they may proceed to a definite 
tuberculous infection. 


I may also quote the case of a girl, aged 6, whom I saw in consultation last summer. The 
history was one of recurring bronchitis and attacks of broncho-pneumonia during the preceding 
two or three years, said to date from removal of tonsils and adenoids. The child was steadily 
going downhill. A radiograph showed bronchiectatic cavities on the right side—no 
tuberculosis bacilli found but always streptococci; there was and had been much nasal discharge. 
The parents had been advised by a competent physician that the child should live abroad, but 
this was impossible. On nasal examination it was clear that a double antral infection was 
present, but owing to the child’s serious condition, further consultations were held both with a 
physician and another laryngologist. It was then decided that the antra should be dealt with 

—they both contained much pus and the culture from each showed pure streptococci. 

Unfortunately after some immediate improvement, the patient retrogressed and died a few 
weeks subsequently: one could only regret that earlier investigation of the nasal focus of 
sepsis had not been attempted. 

Another and older case was that of an organist, aged 20, of brilliant abilities, whose 
career was in danger of being ruined by constant malaise and cough accompanied with 
purulent expectoration and febrile attacks. No tuberculosis bacilli had ever been detected in 
the expectoration. On examination of his nose and mouth, severe dental sepsis, infected 
tonsils, and purulent rhinorrhea were discovered: the improvement immediately manifest on 
removal of the dental sepsis, the tonsils, and cleansing of the antra of Highmore has been 
maintained, and, with purulent expectoration rapidly lessening and general health becoming 
good, he is now successfully pursuing his career. 

Lastly, a female patient, aged about 70, suffering from distressing bronchitis and asthma, 
was found on examination to have the nasal passages blocked by septal deviation which, 
in turn, was associated with empyema of the maxillary antra. After operation, the patient’s 
condition improved greatly for a time, and though subsequently the chest symptoms recurred 
to some extent, they are decidedly less troublesome than they were before. 


These cases could be multiplied, and are given as examples of clinical occurrences 
in which the team work of the physician and laryngologist was essential, and would 
very possibly have been attended with better results if the nasal or pharyngeal 
conditions had been investigated before gross damage occurred in the chest. 

To turn to the other part of the subject for discussion. The relationship of 
gastric ulcer to nasal and oral sepsis again requires more pronounced team work 
by surgeon, physician, laryngologist and dental surgeon combined, than has been 
usual. 

As one who has come in contact with a considerable amount of general surgery, 
{ have constantly noticed the association of oral sepsis with gastric conditions such 
as ulcer and carcinoma, and more especially in regard to pharyngeal and cesophageal 
carcinoma. It is generally agreed that acute gastric ulcers are of infective origin, 
and produced by the action of streptococci or their toxins acting on the mucous 
membranes so as to produce an area of necrosis, which by auto-digestion leads to 
ulcer. Rosenow has shown that these streptococci have an “elective” action, 
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sometimes choosing the stomach, sometimes the gall-bladder, as proved by injecting 
organisms from the teeth or tonsils of patients suffering from gastric ulcer or gall- 
bladder affections respectively, into animals when similar affections were produced, 
and Haden (Archives of Internal Medicine, xix, April 5) has confirmed these results, 
and concludes that dental infection is an important factor in the causation of gastric 
and duodenal ulcer. 

It would seem that there is a preliminary condition, the result of naso-oral sepsis, 
before a gastric or duodenal ulcer, innocent or malignant, is established, where the 
aid of laryngologist may be all-important. Many patients consult one on account 
of vague gastric discomfort, dyspepsia, general malaise, ete., in whom, on examination, 
very severe tonsillar sepsis, combined with nasal sinusitis, is present, and whose 
symptoms clear up after treatment of these conditions. 

But there is a still later stage, as the following case tends to show. A medical 
man, aged 60, recently complained for some time past of feeling ill, with vague pains 
and feelings of discomfort in the epigastrium ; his tonsils were exuding pus, and 
there was a very definite shadow in the left antrum, with history of naso-pharyngeal 
discharge ; the question of dealing with the naso-tonsillar condition was discussed, 
but owing to the severity of the gastric symptoms further investigations were made, 
resulting in the finding of the absence of hydrochloric acid and the presence of lactic 
acid in the gastric contents. A surgeon of great experience was therefore consulted, 
and diagnosed the case as probably one of gastric carcinoma; exploration, however, 
has shown no gross lesion, and the further treatment will probably be carried out by 
the laryngologist ; when the sepsis has been eradicated from the nose and throat, 
there is little doubt that the unpleasant symptoms will disappear. Possibly a still 
earlier investigation by the laryngologist might have resulted in the patient being 
spared the trials of an abdominal exploration. 

The following table, which I owe to the kindness of my colleague, Dr. Davis 
Taylor, of Southsea, is instructive :— 

Of sixty-four cases of gastric ulcer occurring in hospital patients, fifty-seven showed pyorrhea, six 
post-nasal—including tonsillar—sepsis. 

Of thirty-four cases of gastric ulcer in private patients, twenty-three showed pyorrbeea and nine post- 
nasal—including tonsillar—sepsis. 

In a record of nine cases of appendicitis occurring in private patients, six had pyorrhoa and four 
post-nasal or tonsillar sepsis. 

In six cases of cholecystitis, five had pyorrhca and one post-nasal sepsis. 

And in eight cases of diabetes which, I take it, also come into this discussion as having a lesion in an 
abdominal secretory gland, seven showed pyorrhca and two post-nasal or tonsillar sepsis. 

And added to this category are three cases, in sisters living together, which present points of 
considerable interest. 

I. C., aged 58. F.C., aged 60. A. C., aged 63. 

A. C. had pyorrheea, tonsillitis, gastritis with hypo-acidity and low red-blood-count such as 
to suggest gastric carcinoma. 

F. C., pyorrhea, tonsillitis, gastritis, also later severe pain in left side suggesting colonic 
infection. 

All were infected with Streptococcus longus as the predominating organism—all presented 
similar symptoms—and all improved immediately after operation or treatment of the naso- 
ora] sepsis. 

In this connexion there are two other cases I would also quote. One is the case 
of a patient who after several years’ suffering from nasal discharge, had tonsils and 
adenoids removed. He had also a chronic suppurating left ear which became acute a 
few years ago and was followed within a few months by an attack of acute appendicitis 
which necessitated immediate operation. 

Here was a definite history of a chronic naso-oral sepsis lasting over a long 
period of time, culminating in the appendicular trouble. Since then, I understand, 
the patient has been in excellent health. 
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Another case was that of a personal friend of mine, a medical man who suffered for 
years from nasal obstruction combined with antral suppuration which was treated by 
operation some seven or eight years ago. Tonsillectomy was also performed some 
years ago for definite tonsillar infection. He had also frequent attacks of right iliac 
pain suggesting appendicular trouble and also from time to time acute attacks of 
cholecystitis. Exploration of the appendix showed it to be chronically inflamed. 

Again it is not uncommon to find that albuminaria in certain cases of nephritis 
clears up on removal of a septic focus such as tonsils, especially in young patients. 

Lastly, in infants, according to the American observer Jeans (Amer. Journ. Dis. 
of Child., February, 1927), the clinical picture described in text-books under 
“Cholera Infantum of Alimentary Intoxication’’ may be produced by either 
mastoiditis or sinusitis, and the symptoms may be caused to disappear promptly 
by free drainage from the site of the infection. Dean (Archivés of Oto-Laryngology, 
September, 1927). emphatically supports this. 

This evidence, somewhat hurriedly and briefly put together, in these abdominal 
cases, shows how essential is team work by the physician, the surgeon, the 
oto-laryngologist and the dental surgeon, and I would also emphasize the point, that 
we who devote ourselves to troubles affecting the ear, throat and nose, should be 
more careful to obtain a definite past history from our patients of any other inflam- 
matory troubles—gastric ulcers, gall-bladder, appendicitis, duodenal ulcers and any 
other intestinal inflammatory conditions, as these histories would, probably in a great 
number of cases extending over a considerable period of time, show a close connexion 
between naso-oral sepsis and chronic inflammatory conditions in the intestinal tract, 
a fact to which we have not paid so much attention in the past as we should have 
done. 





Dr. R. A. YOUNG. 

The conception of “oral sepsis” in relation to the genesis of disease, both local 
and general, has probably been one of the most fruitful in results in recent times. 
Dr. William Hunter is entitled to the full gratitude of our profession and of the 
public, for the part he has played in establishing this relationship, and in insisting upon 
the importance of oral sepsis from a wider standpoint than that of the dental 
surgeon. The fact that this discussion is being held twenty-nine years after his 
paper before the Odontological Society is an evidence of the fundamental truth of 
his ideas and perhaps involves suggestions that they are not yet fully appreciated 
and that they are capable of still wider application. 

Apart from the fact that the mouth and nose are the chief channels of entry for 
those necessities of life, food and air respectively, they are also the commonest 
portals for the entry of disease-producing agents, particularly those of infective 
character. They are moreover in close anatomical contiguity and therefore abnormal 
conditions in one may lead directly to disturbance in the other, e.g., disease about a 
tooth may lead to antral suppuration. In addition, opening as they do into a common 
space—the pharynx—one can affect the other by direct superficial or deep spread of 
some morbid process. I take it, therefore, that septic conditions in the pharynx 
come also within the scope of our discussion. Indeed I wonder if even this 
limitation is possible since by the time oral sepsis, and for that matter nasal sepsis 
also, is sufficiently established to produce symptoms of disease in other systems, 
whether digestive, respiratory or articular, it is probable that the septic infection is 
implanted lower in the alimentary tract than the mouth, and deeper in the respiratory 
system than the nose, and that the conditions are really those of widespread sepsis 
in both of these systems. 
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At the outset it may be well to try to define exactly what is the connotation of 
the terms “ oral sepsis” and “ oro-nasal sepsis."’ The former of these has now become 
generally employed both by the profession and by the public, including even the 
patent medicine advertisers, though perhaps it must concede pride of place to 

pyorrheea,” which stares at us in almost every railway station and public 
conveyance. 

It seems difficult to find a satisfying definition of “sepsis.’”” “The New English 
Dictionary,” gives \ putrefaction or putrescence”’ and describes “ septic ” as indicating 
conditions “caused by the absorption of the products of putrefaction.” A medical 
dictionary defines “ sepsis’ as “a toxic or putrefactive condition—infection by 
pathogenic germs—decay.” These definitions are clearly too wide for our present 
somewhat restricted technical use of the word “sepsis.” I tried various large text 
books of pathology, but found that they gave ample definitions of septicemia and of 
sapremia, but none of “sepsis” though they frequently employ the word. I take it 
that for the purposes of this discussion sepsis can be taken to mean the conditions 
produced by local infections with pyogenic organisms. 

The chief conditions we have to discuss to-day are therefore, in. the main, of 
streptococcal origin, but other pus-producirg organisms may certainly be concerned, 
either alone or in co-operation with streptococci. The local effects produced by 
septic organisms in the mouth and nose are obviously of great importance, not only 
because of their relationship to the food passage and air-way, but also because of the 
intricate anatomical structures concerned, offering special opportunities for retention 
of pus and for absorption of toxic products and doubtless affording ideal conditions 
for the abundant growth of organisms. Moreover, as Dr. William Hunter pointed out 
as long ago as 1900, the readiness with which bony structures become involved is of 
great importance, for, as he says, pus organisms grown in connexion with necrosing 
bone may be of great virulence. It is not surprising, therefore, that the general 
effects of oro-nasal sepsis may be widespread and important. 

My task is to suggest in what ways oro-nasal sepsis may react upon the respiratory 
system and what forms of respiratory disease it may cause or aggrevate. 

There are at least six ways in which local septic disease in the mouth, nose and 
pharynx may affect the respiratory mechanism, viz :— 

(1) By direct spread of infection along the mucous or submucous tissues, thus 
leading to pharyngitis, laryngitis, tracheitis and bronchitis. 

(2) Mechanically—e.g., by nasal obstruction, thus abrogating the filtering and 
warming functions of the nose and leading to mouth breathing, thereby promoting 
catarrhal infections of the air passages and alveoli similar to those just enumerated. 
Again, septic tonsillar or peritonsillar inflammations may lead to obstruction to 
breathing, or even to oedematous laryngitis with its alarming dyspnea. 

(3) The effects of inhalation: (a) of septic organisms derived from the nose or 
mouth, leading to infective conditions of the bronchi or lungs; (0) of particles or 
masses of infective material, more particularly where there is widespread local 
ulcerative disease of the epiglottis and larynx, or where the patient is unconscious from 
disease or from anesthetics. This may be a good opportunity to stress the importance 
of the strictest hygiene of the mouth and nose in all cases of operations, where time 
is available, in other words, for all operations except those of emergency. I am sure 
that, if this were done, there would be fewer cases of post-anzsthetic lung conditions 
than we meet at present. 

(4) The fourth way in which the respiratory system may be involved is an 
indirect one, viz., by the effects of the altered blood and immunity conditions induced 
by the absorption of toxic products from the local disease areas. I think there is a 
great deal to be said for the late Professor Adami’s idea of chronic sub-infection. At 
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any rate, these effects are apparent in any case of long-continued sepsis, notably the 
anzsmia of more or less profound degree, the changes in the leucocyte count, often a 
leucopenia with a diminution in polymorphonuclears and a relative increase in 
lymphocytes. Not infrequently there are also indications of endocrine exhaustion, 
notably the lowered blood-pressure and the suggestive appearance of mild hypo- 
thyroidism presented by patients with advanced oral sepsis. Such indications of 
depressed function can hardly be without effect in diminishing the patient's resistance 
to septic processes in the bronchi and lungs. 

(5) When oro-nasal sepsis leads to septicemia, or to infective endocarditis, the 
lungs naturally become affected directly or indirectly. 

(6) Although strictly not affecting the respiratory system, the production of 
painful fibrositis of the muscles of the thoracic cage, leading to pleurodynia, super- 
ticially simulating pleurisy, is worth mentioning, since it is common, and frequently 
affords a difficult problem in differential diagnosis. 

It is worth while now to consider in more detail some of the chief clinical 
results of these pathological effects of oro-nasal sepsis. 

Laryngitis, tracheitis and bronchitis.—There can be no doubt that all these 
conditions may be caused, aggravated or rendered chronic by nasal obstruction and 
nasal sepsis. Oral sepsis may also be actively concerned, either by leading to nasal 
disease, or by causing the spread of septic processes to the bucco-pharynx and thence 
to the larynx. The early and effective treatment of nasal and oral sepsis is therefore 
of great importance in the treatment of these conditions, and perhaps of even 
greater help in their prevention, particularly under conditions of life in industrial 
towns. 

Bronchiectasis.—-It is significant in regard to this disease that it is rare 
among the well-to-do, and further that, though it is not uncommon in children, it is 
rare in them for the sputum to be offensive. The putrefactive processes which 
occur in the retained secretions in the bronchial dilatations are probably conveyed 
there from the nose and mouth. 

I must now refer to the varieties of bronchiectasis induced by the inhalation of 
septic material into the bronchi during operations on the nose, throat and mouth. 
These cases are among the most serious and distressing of those resulting from oro- 
nasal sepsis and, although the conditions are in a sense due to accident rather than 
to any direct effect, they merit special consideration. They are not so infrequent as 
might be supposed, as any physician to a chest hospital can affirm. They seem to 
occur most often after tooth extraction, operations for removal of tonsils and 
adenoids, and those for radical treatment of antral and other sinus suppurations. 
The after-history of these cases is usually at best one of prolonged illness, or of 
recovery only after prolonged treatment, frequently involving operation. Too often 
they end fatally after weeks or months of suffering. It is perhaps remarkable that 
this accident does not occur more frequently, but it is so serious in its effects that 
it should serve to emphasize the necessity for care in regard to oro-nasal hygiene in 
all cases involving operations on the nose and mouth, and for the strictest care in 
the technique of those operations. Since this accident is preventible, it should be 
prevented. 

Asthma.—The part played by nasal disease in the genesis of asthma, though 
definite, may easily be exaggerated. The fundamental condition in asthma is no 
doubt the abnormal sensitiveness of the bronchial nervous mechanism, particularly 
the nerve centre. The nose is frequently one of the triggers which discharge the 
paroxysm, but in most cases it is only one and frequently not the most important. 
None the less in not a few cases attention to the nasal factor gives relief to the 
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asthma and sometimes permanent relief. This, in my experience, is more common 
when the nasal factor is mechanical, such as a polypus, than there is a septic factor. 
At the same time, where septic or other infective conditions are present in the nose 
in asthmatics, it is worth while to try the appropriate treatment, whether surgical 
or vaccine treatment, but it is wise to be cautious in promising cure by these means. 

Diseases of the lungs.—In the consideration of diseases of the lungs as influenced 
by oro-nasal sepsis, naturally the most obvious of these is the ingestion or inhalation 
pneumonia, which so often occurs as the sequel of septic or ulcerating processes 
about the mouth, or in conditions of coma and paralysis. In such conditions it is 
apt to be a terminal process and to be almost inevitable under the conditions 
preceding it. 

In lobar pneumonia and in broncho-pneumonia it is difficult to resist the conclusion 
that septic processes about the mouth and nose are likely to increase the severity of 
the condition and to promote the development of secondary or septic complications. 
Apart from these considerations, the discomfort of the patient is greatly increased by 
the more easy development of the dry, cracked tongue so common in serious cases. 
It would be difficult to prove that oro-nasal sepsis promoted the development of 
pneumonia, but it is probable that unhealthy states of the mucous membrane of the 
mouth, nose and pharynx may render infection more easy. 

Abscess and gangrene of the lungs are so often the result of septic processes that 
it is difficult not to regard oro-nasal sepsis as taking some part in their development 
in many cases. Small metapneumonic abscesses are probably more frequent than is 
commonly supposed. The pus may be expectorated and spontaneous cure often 
results. The organisms leading to suppuration may doubtless arrive in some cases 
by the blood-stream, but in other cases the channel of entry must be by the air 
passages. Abscesses resulting from aspiration of material from the mouth and nose 
are more obviously the result of oro-nasal sepsis, some of them are actual bronchi- 
ectatic abscesses, like those resulting from inhalation at operations, to which I have 
already referred. I may, however, mention here that material inhaled at operation 
may produce a true pulmonary abscess instead of bronchiectasis. 

Gangrene of the lung, like bronchiectasis, is commoner among the poor than 
among the well-to-do, and is so frequently associated with neglect and debility that 
oro-nasal sepsis may well be an important factor. 

In regard to pulmonary tuberculosis, the importance of oro-nasal sepsis is now 
well recognized. Most public sanatoria ask, in their certificate, for reports on the 
state of the mouth and teeth. As long ago as 1914, Dr. R. C. Wingfield wrote a 
paper on this subject, and stated that oral sepsis may turn the balance against a 
patient. The importance of the nasal condition in this regard is perhaps less 
generally recognized, though at all chest hospitals the nose and throat department is 
very important and largely attended. Effective oral hygiene is an important factor 
in the treatment of tuberculosis. An abundant diet, which is such an outstanding 
part of the scheme of treatment, demands every attempt to secure good digestion and 
assimilation. 

The treatment of nasal disease before arrest of the tuberculous process is a more 
difficult matter to achieve. Operations on tuberculous patients, requiring more than 
a local anesthetic, or at most an anesthetic of gas and oxygen, involve the risk of 
spread of the disease or of increased activation of dormant or quiescent lesions. 

Secondary infections are admittedly common in tuberculosis, and may play a 
part in the spread of the disease and possibly in the formation of cavities. The 
flora of the contents of cavities may be very similar to those in the mouth and nose. 
Certainly, streptococci occur in the sputum of some cases of periodic fever in tuber- 
culous patients and benefit is sometimes afforded by vaccine treatment. Here again 
the infection may be downwards from the mouth and nose. 
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Nasal sepsis may give rise to symptoms and signs curiously mimicking those 
to early apical tuberculosis, and therefore causing difficulty in diagnosis. In the 
last few years considerable attention has been devoted to this question, both in this 
country and in America. Latent or painless antral disease may not only produce 
irregular fever, malaise, sweating, cough and loss of weight, but may also be 
associated with definite signs in the lungs, particularly at the apices, which clear up 
when the nasal condition has been effectively treated. 

The rare mycotic infections of the lungs and pleura, namely actinomycosis, 
aspergillosis, oidiomycosis and moniliosis, also lend support to the view that septic 
conditions of the mouth may promote the invasion of the lungs by disease-producing 
agents. In the least infrequent of these uncommon conditions, viz., streptotrichosis 
or actinomycosis, the portal of entry seems to be by the mouth to the jaws or to 
the glands, and so on to the lungs and pleura. Recent researches seem also to 
suggest that there is some symbiotic organism concerned in the invasion of the 
tissues by this organism. The manner of infection by aspergillosis in the French 
pigeon feeders, who allow young pigeons to take the grain from their mouths, also 
proves that the mouth can be the indirect channel of entry to the lung tissues. 

In regard to diseases of the pleura, they are so generally secondary to pulmonary 
conditions that it would be difficult to establish any direct influence of oro-nasal 
disease upon septic conditions of the pleura. 

In summing up I must confess that most of the statements I have made are 
based on impressions rather than upon any statistical study of cases. I have 
also rather avoided any special examination of the literature of the subject. I 
venture to hope that the suggestions put forward may afford a useful basis for 
discussion. 

At any rate it would seem that septic conditions in the mouth and nose are 
important antecedents of respiratory diseases, and, if this discussion serves to impress 
upon all concerned in the diagnosis and treatment of diseases of the respiratory 
system, the necessity for the investigation and treatment of abnormal conditions of 
the mouth and nose in lung diseases, it will serve a useful purpose. 


Dr. T. Izop BENNETT. 


When dealing with subjects as broad in their nature as the present one, it 
is customary to deplore the prematurity of discussing matters which are still 
obscure, and it is true that the relation of sepsis in the mouth and throat to 
disease in other parts of the alimentary canal, cannot be defined with complete 
exactness at the present day. Whether we examine the subject from the point of 
view of morbid anatomy, morbid histology, or experimental medicine, or whether we 
derive our opinion purely from clinical experience, we are, I think, bound to admit that 
the connexion between these diseases is almost as much a matter of speculation as 
of established proof. Whilst, however, it is doubtful whether conclusive proof of the 
dependence of gastro-intestinal disease on sepsis higher up in the alimentary canal 
will be obtained for many years to come, much of the evidence already existing 
seems to poiht so definitely in one direction that a certain amount of dogmatism is 
justifiable even at the present day. 

We are discussing naso-oral sepsis, and I am, therefore, leaving out of considera- 
tion forms of illness which may be connected with faulty dentition, and it also seems 
wise in the present discussion to put aside the subject of possible reflex disturbances 
of the alimentary canal following disease in the mouth and throat. Confining our 
attention, therefore, to the question of sepsis, it is clear at the outset that there are 
two paths by which bacteria or their toxins can affect the stomach and lower parts 


Mu—Jornt Dis. No. 3-2 *% 








964 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





66 Bennett : Influence of Naso-Oral Sepsis on Lungs, etc. 


of the intestinal tract: first, the swallowing of bacteria and pus may, by direct 
contamination, lead to disease elsewhere than in their site of origin, and secondly, 
there is the possibility of the direct passage into the blood-stream of pathogenic 
organisms from the teeth, tonsils, naso-pharynx or sinuses, and the consequent 
appearance of embolic phenomena in other parts. 


Achylia Gastrica and Intestinal Infections. 


It is, I believe, the opinion of the majority of those of us who have been 
particularly interested in gastric and intestinal disease during recent years, that the 
swallowing of bacteria and pus from the teeth, nose and mouth, is by no means so 
frequent a cause of disease as was formerly supposed, and, indeed, when we think of 
the multiplicity of organisms which are constantly taken into the stomach with our 
food, it is hardly surprising that the addition of bacteria from other sources should 
usually be without pathological consequences. Fractional gastric analysis has led 
to a revival of interest in the subject of gastritis, and, amongst other things, we have 
learned that all the abnormalities found in the stomach contents in various diseases, 
are also found, though admittedly-in a much smaller proportion of cases, amongst 
people who are apparently in the best of health. 

Perhaps the most striking of all abnormalities of gastric secretion is that known 
as achylia gastrica, in which there is a complete absence of hydrochloric acid, 
although pepsin is recoverable in a certain amount of cases. The etiology of such 
cases is obscure. There is much evidence in favour of the disorder being in the 
nature of an atrophic gastritis, and this evidence is to be found admirably described 
in the work of Professor Knud Faber, of Copenhagen, but even this authority, to 
whom perhaps more than to anyone else we owe the revival of interest in the subject 
of gastritis, does not suggest that achylia bears any causal relationship to open sepsis 
and the resultant swallowing of bacteria. Professor Faber’s view is that the origin 
of such cases more probably lies in diseases such as pneumonia, bronchitis, or 
influenza, which set up an interstitial change in the tissues of the stomach, analogous 
to the changes seen in cirrhosis of the liver or chronic interstitial nephritis, and 
perhaps like those diseases due to toxins reaching the affected organs by the blood- 
stream. 

Assuming, therefore, that achylia gastrica is not in itself due to dental disease, 
or to pus from the antra or naso-pharynx, are we to dismiss the possibility that 
swallowing pus or organisms may cause serious gastro-intestinal disease? The 
answer here is surely “No”; because whilst achylia gastrica is probably not due 
to the swallowing of bacteria, it is known that in cases where achylia already 
exists, such swallowing of bacteria may lead to consequences of the gravest type. 
The hydrochloric acid of the stomach is probably present with a view to preventing 
any evil effects which might follow the ingestion of bacteria, and the pylorus is a 
valve given us to enable the sterilization of food and swallowed material in general, 
before their entry into the small intestine. When, as in achylia gastrica, there is no 
free hydrochloric acid, the pyloric sphincter invariably becomes relaxed, and though 
patients in such cases may go on for years without serious ill-health, in a certain 
proportion chronic enteritis with diarrhoea and severe anemia, even of the pernicious 
type, make their appearance. When, therefore, achylia is present, the elimination 
of the possibility of swallowing bacteria from teeth, tonsils, adenoid tissues, or the 
nasal sinuses, becomes a matter of considerable practical importance. 


Focal Sepsis and Peptic Ulcer. 


Leaving the question of intestinal infection following the direct ingestion of 
bacteria, we come to the second possible manner in which naso-oral sepsis may 
affect the lower parts of the alimentary canal, namely, by the passage of bacteria 
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from the upper foci of infection, through. the blood-stream, to situations in the i] 
wall of the bowel. There is to-day a strong body of opinion throughout the world 
that such focal infection is the commonest cause of ulcers in the stomach or 
duodenum. We have to go back to the work of Letulle, in 1882, and Lebert ten a 
years previously, for the first evidence that the injection of pus or streptococci into y 
the blood-stream can produce typical ulceration of the stomach and duodenum. | 
It is almost unnecessary to add that the work of Rosenow in recent years has been 
chiefly responsible for the spread of interest in this subject. Rosenow was not the 
first to produce experimental gastric and duodenal ulcer by the injection of organisms 
recovered from septic teeth, but it was the dramatic nature of the claims put forward 
by him which first focussed general attention upon this subject. It will be 
remembered that Rosenow claimed that cultures from the septic teeth of a patient 
with gastric uleer would produce gastric ulcer when injected into an animal, whereas 
cultures from the septic teeth of a patient with appendicitis would produce appen- 
dicular lesions and so forth, and though these claims—that different streptococci may 
show a selective affinity for different parts of the alimentary tract—have not been 
substantiated generally, there is to-day a sufficient amount of control work published, 
to make it more than probable that one claim of the original workers was correct, 
in that streptococci, grown from localized infections in the region of the dental roots, 7 
or from the nasal sinuses, or from chronic infections of the tonsils, will usually pro- 
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duce temporary duodenal and gastric ulcers when injected, with a careful technique, 5| 
into animals. The work of Haden and of Christophe may be cited as giving particularly ' 
strong support to this belief. } 
Increasing Prevalence of Gastric and Duodenal Ulcer. : 
In his Presidential Address delivered before the Section of Medicine in 1922 i 
Dr. Newton Pitt’ showed that in spite of the advance in surgical and medical | 
procedure which had occurred during the period, the fatal cases of peritonitis | 
following the perforation of gastric and duodenal ulcers, had risen from nil in the | 
five years beginning in 1880 to one hundred and eleven in the quinquennial period of 
1915-1919. During this same time there had been no obvious change in the general 
conditions of life of the patients under treatment at Guy’s Hospital, from whom the 

figures were derived. The exact figures are shown in the following table :— f 
Years Gastric ulcer Duodenal ulcer ' 
1880-84 a 0 sia 0 ; 
1885-89 she 27 as 2 ' 
1890-94 - 35 sis 14 1 

1895-99 an 35 si 13 

1900-04 on 46 i‘ 17 

1905-09 oa 44 ne 22 

1910-14 es 86 of 45 

1915-19 aa 83 a 38 


A recent paper by Professor Wilkie emphasizes exactly parallel facts, namely, 
that there has been an enormous increase in the number of cases of gastric and 
duodenal ulcer during recent years, and that this increase has been a steady one 

from year to year. His figures are as follows :— 


TABLE II.—CAsEs OF DUODENAL ULCER IN Roya INFIRMARY, EDINBURGH. 
1906 1926 
Unperf Perf. Unperf. Perf. 
M. F. M. F. Total M. F. M. F. Total 
21 3 17 5 46 im 200 36 99 3 358 


If we accept the evidence I have quoted as proving that naso-oral sepsis, and 
especially dental sepsis, is a factor of major importance in the production of gastric 
and duodenal ulcer, and if we agree that gastric and duodenal ulcers are becoming 
' Proceedings, 1922, xvi (Sect. Med.), 43. 
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more and more frequent, are we to go further and assume that this increase in 
incidence is due to an increasing prevalence of sepsis in the mouth and throat ? 

I have been impressed by certain patients with long-standing duodenal ulcer who 
have given a history of periodic exacerbations of pain, synchronizing with attacks 
of tonsillitis, but such cases are in my experience somewhat rare. 


Is the Conservation of Dead Teeth Permissible ? 


I have been still more impressed by the frequency in which patients with gastric 
and duodenal ulcer show no objective signs of oral or naso-pharyngeal sepsis except 
for the presence in their mouths of teeth which have received considerable dental 
treatment. I believe that it is an everyday occurrence in all classes of society for 
dental surgeons to preserve teeth which would formerly have been extracted on account 
of infection of the pulp. These teeth are treated first by destroying their nerve supply 
in order to render them anesthetic, a process which destroys the blood-supply of the 
teeth at the same time and removes the possibility of pain at future dates, and the 
dental surgeon proceeds to make the cavity as aseptic as possible, after which the 
teeth are filled. Are such teeth subsequently free from all sepsis? Is there any 
definite means by which they can with certainty be made aseptic? In what pro- 
portion of such cases, if any, does the patient escape from a chronic and imper- 
ceptible septic process, in close approximation to the main blood-supply of the jaws, 
which may at any time cause bacteria to be disseminated into the blood-stream ? 
The filling of devitalized and artificially anzsthetized teeth appears to me to be 
contrary to all approved principles governing the surgical treatment of bone disease ; 
and may not this common practice bear some direct relation to the increase in the 
numbers of cases of gastric ulcer, duodenal ulcer, cholecystitis and appendicitis 
with which we are faced with to-day ? 
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Mr. J. G. TURNER. 


That naso-oral sepsis has an evil influence on both the alimentary and the 
respiratory tracts, is beyond all doubt. I propose to quote shortly four cases, all due 
to pyorrheea. 

(I) A man, aged 50, suffered, at intervals of a few weeks, from the most severe 
gastric crises. I took out all his teeth at one sitting. He had no other treatment, 
and except for a mild attack a few weeks later, has remained well ever since, now 
some twenty years. 

(II) A woman, aged about 45, was told she was suffering from pulmonary 
tubercvlosis and must winter abroad. I took out all her teeth except eight (lower 
front) at one sitting, and her lung symptoms disappeared. She did not go abroad 
and has remained well ever since, now thirty vears. There was no other treatment 
beyond extraction. 

(III) A man, aged 40, suffered from indigestion and gout (including gout in the 
big toe) with a persistent rise of temperature. I took out all his teeth and he 
recovered absolutely ; three years or so later he again complained of similar symptoms. 
I looked at his throat and found a profuse muco-purulent discharge. He went to a 
nose and throat surgeon who cured the rhinitis and the recurrent symptoms. He 
remained cured till his death thirty years later. Extraction and local nasal treatment 
were the only means of cure employed. 
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(IV) A man, aged 50, with a very foul mouth and purulent discharge from round 
his teeth, was given “gas” for extraction. A few days later he died of acute 
pneumonia. 

These cases establish the broad general principle that naso-oral sepsis exerts an 
evil infiuence on the alimentary and respiratory tracts. Now I propose to discuss 
some of the points of a more dental nature involved in the terms of our reference. 


The Nature of ‘ "Dental Sepsis.” 


Judging by the sense of smell the term “septic” is unfortunately applicable to 
most mouths. The smell may not be blatant in the breath, but a very little 
investigation of the débris which clings round the neck of a tooth, especially 
interstitially and under the edge of the gum, will demonstrate its. presence. The 
putrid material is stagnating food débris with a certain amount of epithelial débris 
and mucus. Obviously, the food débris most likely to stagnate round the teeth is 
the débris of fine-ground flour, of bread, etc. Obviously, again, putrefaction is due 
to bacterial action; and we are brought to the conclusion that dental sepsis is a 
condition in which food débris, chiefly bread, stagnant among the teeth, is made 
putrid by bacteria. You will notice I do not include meat in the primitive scheme 
of dental sepsis. Meat is not a sticky food and will only lodge where a resting-place 
has been prepared for it. Food-packing, which figures largely in many accounts of 
dental sepsis, is a secondary, not a primary condition. As I have defined it, dental 
sepsis is a condition analogous to a dirty saucepan; a cook might well talk of 
“ septic’’ pots. There is at first no effect on the adjacent tissues, but this condition 
does not last long. Local infection of teeth, of gums, and of bone follows, sooner 
rather than later, and we have caries of the teeth followed by dead pulp and peri- 
apical infection or abscess, and all the varied clinical manifestations of pyorrhaa. 
In addition the germs growing on the unrubbed parts of the teeth are fossilized by 
deposit of lime salts from the saliva, forming a slowly increasing mass of tartar. 
For most people dental sepsis means decayed teeth with peri-apical infection, 
pyorrhcea with pockets, and tartar, but in fact these are results of dental sepsis. 
For practical purposes these conditions may be included under the term dental 
sepsis, they carry the same germ content as the original primitive dental sepsis, and 
we might even add the tongue with its papillary surface and its lymphoid patches, 
in which infection may lurk after the teeth have been cleaned, and which may be 
reinfected from septic tonsils (and vice versa). There are, however, three important 
points served by drawing attention to the distinction. (1) Disease is often due to 
primitive dental sepsis alone. (2) If you can do away with sticky food, or clean 
your teeth, you can prevent dental sepsis and its ill consequences. (3) Children are 
as likely to suffer from dental sepsis as adults. 

Most of us will be unable to do without bread, though some of us may be content 
with stale bread. But, if asked, most of us will indignantly answer “ We do clean our 
teeth,” and I will reply “We don’t.” The clinical fact is that the germs of dental 
sepsis stick very tight to the surface of the tooth and require considerable mechanical 
violence to effect their removal. Were the teeth smooth cylinders, this violence 
might be applied, but they are not, they are compounded of curves in all directions 
and the slightest recess suffices to harbour many bacteria. Further, and this is a 
very important point, the normal dental arch, once fouled by the sticky, fine-ground 
flour of to-day, is beyond the reach of mouth-wash, toothbrush, powder or paste. 
[t is uncleansable by all the usual methods, and at the best, some failure is only too 
likely. The threat of dental sepsis persists so long as teeth persist, even artificial 
teeth. From childhood to old age we may expect to meet with the evil effects of 
dental sepsis, and the effect of early dental sepsis may be a permanently impaired 
digestion or a lung never entirely free from infection. _ = on 
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The injurious factors are two—(1) the germs and (2) their toxic products, and 
the second has received too little attention. Most people will agree that a stinking 
breath indicates a foul mouth in ninety-nine cases out of a hundred ; but not so many 
realize that the actual stinking material may be the one and only cause of disease, 
or that sepsis may not be evident in the breath at all. Yet the clinical facts speak 
for themselves. It is a common clinical experience to restore the digestive balance 
by thorough dental cleaning in as short a time as by a purge, and the immediate 
change in the colour of the patient’s face speaks in the same sense; and this in 
cases where no smell has been noted in the breath. I may be told that nowadays 
ptomaine poisoning is at a discount, but I may point out that the stagnation areas 
of the teeth afford just the conditions required for the production of ptomaines, 
especially time. Once the food débris has obtained lodgment, it remains until 
removed by decomposition, and the products of decomposition are either absorbed 
into the lymph and blood or swallowed. The sudden recovery of the patient might 
almost be an experiment in vitro, and suggests we are dealing with a chemical agent 
and not with an invasion by living organisms. But I go further and I suggest that 
these chemical products of putrefaction are capable of producing permanent injury. 
Witness lardaceous disease or the effect of chronic arsenic or TNT poisoning. 
There is a possibility that an important source of injury is being overlooked. 

There is, however, a general agreement that the germ-content of dental sepsis is 
responsible for much injury, and the “ crown of sorrow”’ is given to a streptococcus. 
But there are many germs besides streptococci in the mass of dental sepsis. Is it 
certain that they all harmless? A leptothrix is common, and is to be found in the 
living tissues around the teeth. It is also reported as having been found in the 
cerebro-spinal fluid, and has even been identified with actinomyces. Drew and 
I found diptheroid bacillus in the stomach wall of two cases of well-marked 
pyorrhea. Fuso-spirillary infection of the lungs is not infrequently reported in 
medical literature. Staphylococci are not uncommon in the living periodontal 
tissues. I am by no means content that it is right to ignore these germs as mere 
harmless visitants. 

Nor am I content with our knowledge of the streptococci. Subdivision seems 
to me to be reaching a point which suggests that each individual breeds his own 
strain; is this in fact the case, and does it mean that stock sera or vaccines are of 
little value ? 

What, if any, is the relation between Streptococcus viridans, the mouth strepto- 
coccus, and Streptococcus faecalis? Is the latter a modified descendant of the two 
former, and if not, how did it enter the bowel ? 

Is there any classification of streptococci which can be correlated with clinical 
observation? Is the short-chained mouth streptococcus (? viridans) capable of 
becoming long-chained and virulent? Is it, in fact, the same germ? Is it ever 
virulent in its short-chain form? What morphological standard is adopted in the 
laboratory ? 

The Portals of Infection. 

Infection may either be blood-borne, or take place by continuity of surface 
(including swallowing and inhalation). While there is strong experimental evidence 
of the existence of blood-borne infection, clinical evidence is difficult to obtain; for 
this reason, Dr. Izod Bennett's observations are of special value. I think, however, 
that the evidence of infection by continuity of surface, both of lungs and bowels, rests 
on a firmer clinical basis. The spread of a common cold to the lungs is an everyday 
affair, and in some people a “ cold” is also followed by a sequence of stomach-ache 
and diarrhoea. Moreover there are records of regrettable incidents in dental practice 
showing that massive infection of the lungs may occur even during full consciousness 
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—a piece of a broken tooth has been known to pass down through the widely open 
glottis and lodge in the bronchus, producing surprisingly little immediate disturbance. 

It is the stomach, however, that gets the largest share of massive infection. 
The question is, what harm does it do ? 

The clinical evidence is abundant and clear. Ata dental hospital one has to deal 
drastically with a large number of ‘patients of all ages, and the improvement following 
the use of a big broom leaves no doubt of the injury caused by dental sepsis. 

But it is objected that the hydrochloric acid of the gastric-juice is a bar to 
infection. I may be allowed to suggest it is inherited from our carnivorous 
ancestors, who found it useful in digesting bones. One may ask, then, how does 
Streptococcus fecalis or Bacillus coli gain access to the lower bowel ; or the germs of 
typhoid, cholera, dysentery, or gastric influenza? And hydrochloric acid may 
not always be present. A small amount of saliva is unlikely to provoke a flow of 
gastric-juice, and pus or putrid material may actually inhibit secretion. Certainly 
anyone who has seen a child vomit an ounce or so of unaltered pus, which he has 
swallowed from his naso-oral sepsis, will have very little doubt that no gastric- 
juice has been at work. If such a mass is passed on there will be no bile, and 
infection of the lower bowel will follow. I may here suggest that the constant 
swallowing of the products of naso-oral sepsis may so interfere with the processes of 
digestion (perhaps by destroying vitamins) that the patient becomes the subject 
practically of a deficiency disease ; and I may refer you to one observation recorded 
by Cramer in the British Medical Journal (January 30, 1926, p. 179), showing that 
atrophy of the mucus-secreting-cells of both respiratory and alimentary tracts follows 
absence of vitamin A in the food. 

In conclusion, I want to ask a question of the bacteriologist and the physician : 
Can a man immunize himself to his own dental sepsis? In the mouth, the 
clinical answer is “No.” The tale of dental sepsis in the mouth is one of 
progressive breakdown of resistance ; and I doubt whether general resistance makes 
any better stand. To make a short summary:of my views, 1 may say I have 
unbounded faith in the benefits that would accrue from the elimination of naso-oral 
sepsis, and I regard the abandonment of ultra-conservatism in dentistry as an 
important step to this end. I ,regard dental sepsis as inevitable, so long as sticky 
flour is used. I believe both blood-borne and surface infection bear a heavy 
responsibility, but I attach greater importance than many to surface infection—in 
fact to the truly septic part. I cannot agree with Dr. Bennett that the extra 
germs can be of no account ; if numbers count, the argument should be reversed. 


Mr. ARTHUR BULLEID. 


The preceding speakers have given you their opinions as to the far-reaching effects 
of naso-oral sepsis on the respiratory and alimentary tracts and I want, in very 
few words, to make an attempt to deal with the bacteriology of the various pathogenic 
lesions of the naso-oral mucosa. 

First, it is necessary to say a few words about the normal bacteriological 
findings in the oral cavity, as well as in the nose and throat. In the oral cavity in 
health, there is a normal bacteriological flora, and the difficulties experienced in an 
attempt to deal with the abnormal findings are very great. In the first place, 
cultures made from pathogenic lesions in the mouth do not show much variation 
from those in the so-called healthy mouth, and it is almost impossible to associate 
any specific organism with any particular type of lesion. In ordey to state definitely 
that there is disease present, it is essential to diagnose the condition clinically, and 
then to associate the organisms isolated in culture with it by tests for pathogenicity. 
In fact, unless serological experiments with the patient’s serum are carried out on 


i 
i} 
i 
Hy 
HH) 


— 





ACME Cry aor tem 





























970 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





72 Bulleid: Influence of Naso-Oral Sepsis on Lungs, etc. 


the organisms isolated from the lesion under review, it is quite impossible to arrive at 
any definite conclusion as to their pathogenic réle. Even then, proof is not always 
conclusive or convincing. A streptococcus isolated from a pyorrhcea pocket may 
bear no relation to the pyorrhcea simply because of that fact. The same strepto- 
coccus may be isolated from the saliva of the patient and resemble it in its 
morphology and sugar reactions. It is, therefore, always necessary to carry out 
serological tests in dealing with organisms from lesions in the mouth. 

The normal mouth flora can, for the sake of simplicity, be divided into two 
groups: (a) consisting of organisms which can be isolated by culture ; (b) consisting 
of organisms which, as a rule, cannot be so isolated. 

The first group contains, amongst others, the following important organisms :— 

Streptococci, pneumococci, staphylococci and Gram-negative cocci. Of this 
group the most important class, because of their effect on other parts of the body, 
are the streptococci. The difficulty here e<perienced is to label any of the strepto- 
cocci found in the mouth as being definitely pathogenic. The only classification of 
any practical importance is the behaviour on media containing blood or hemoglobin. 
Morphology and sugar reactions may give a broad classification, but is of very little 
practical value. In fact, even to label a streptococcus hemolytic or viridans does 
not necessarily give a positive clue as to pathogenicity, though if, in addition to the 
isolation of such a type of streptococcus, the clinical findings are definite, it is fairly 
good evidence of such a role. Personally I cannot see that there is much to be 
gained by elaborate classification. Clinical observation plus serological reaction 
with the patient’s serum are the only type of proof I care to accept. 

The pneumococci are relatively infrequent in the mouth and their presence can, 
as a rule, be associated with some pathogenic lesions ; though on occasion fully 
pathogenic pneumococci (proved by animal inoculation) can be present in the mouth 
with no apparent detriment to the host. 

The staphylococci are relatively infrequent and their presence, with the exception 
of the albus, is often associated with the lesion of caries, pyorrhcea and apical 
infection. It is very rare to find a staphylococcus by itself; it is generally found in 
symbiosis with a streptococcus. 

The Gram-negative cocci are consistent mouth inhabitants and in most cases are 
mere saprophytes, if we except some catarrhal infections of the oral mucosa. 

In the second group are found those organisms which are, practically speaking, 
never isolated by culture unless very special technique is employed. Amongst these, 
prominence must be given to the Leptothriz buccalis and the much discussed and 
classified spirochztes and fusiform bacilli. The former is a normal inhabitant of the 
mouth, but is definitely associated with tartar formation and is thus of considerable 
importance in pyorrhcea production. The spirochetes and fusiform bacilli are always 
present in the mouth in small numbers, but are greatly increased in all inflammatory 
conditions of the mucosa. I cannot say what their significance is, as our knowledge 
is so fragmentary, but I am inclined to think that as our knowledge grows we shall 
find that they are of pathogenic significance. 

The same difficulty is experienced in dealing with the bacteriological findings from 
the tonsils as is experienced in dental lesions, and the same micro-organisms, already 
mentioned, can be isolated. Of course, one must exclude from the normal findings 
such organisms as the Bacillus diphtheria. 

When it comes to dealing with the bacteriology of the nares and nasopharynx, 
the work of the bacteriologist is considerably easier, because normally the secretions 
of the nose are sterile. Whether this is due to the ciliary action of the nasal 
epithelium or to any inherent bactericidal properties of the mucous membrane I am 
not competent to say. If, however, cultures from the nares or nasopharynx show 





pe ee see 














Ses en ree 








PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 971 


Sections of Laryngology, Medicine and Odontology 73 


the presence of streptococci, pneumococci, Bacillus septus, bacillus of Friedlander, 
Bacillus influenzx, Micrococcus catarrhalis, or staphylococcus (other than the albus), 
Klebs-Loeftler bacillus, or allied diphtheroids, then evidence of infection is much 
more conclusive than in dental or tonsillar sepsis. 

The presence of micro-organisms in tissues is obviously of greater importance 
than their presence on the surface, and therefore, as far as possible, to simplify the 
work of the bacteriologist and to make his work more reliable, cultures should be 
made from extracted teeth or the centre of enucleated tonsils. 

The previous speakers have sufficiently indicated how naso-oral sepsis affects the two 
great tracts under review. The alimentary tract can be infected directly by swallowing 
septic material or indirectly by the absorption of toxins from the blood-stream into 
the tract, particularly if there is any portion of it with a lowered resistance due to 
trauma. I have usually, in my own mind, associated alimentary tract sepsis with 
the open or pyorrhasic type of infection, and the lesser toxic infection of this tract 
(but more profound general toxemia) with the closed apical type of dental sepsis. 
Micro-organisms swallowed can, in time, weather the passage of the hydrochloric 
acid of the gastric juice and pass onwards into the intestine and infect the intestinal 
mucosa. This fact serves to explain why the eradication of the original focus of 
infection does not always bring about cure of a systemic lesion associated with it and 
why further desensitization of the patient by vaccine therapy is advisable—provided, 
of course, that due care has been taken to prove that the antigen employed bears a 
definite relationship to the disease. I have found that agglutination is the easiest 
and most satisfactory serological reaction to employ, even with such organisms as 
the streptococci. 

The correlation of the bacteriological findings from all the sources of infection in 
any subsequent treatment of a systemic lesion is of the utmost importance. The 
bacteriological examination of a sample of feces for pathogenic micro-organisms is 
always rather a gamble, because of the presence of the normal flora and im quite a 
number of cases a pathogenic streptococcus can be missed on a plate where there are 
a number of so-called normal Streptococcus fxcalis colonies present. It is the 
association of the normal and the adventitious colonies of streptococci on the medium 
that makes the difficulty, as there is very little to distinguish the colonies. 

The infection of the respiratory tract is most usually by inhalation of septic 
material. Chronic infection of the lungs is, in most cases, greatly diminished by 
the eradication of naso-oral sepsis, and in all cases cultures should be made from the 
sputum and from naso-oral foci of infection, for vaccine therapy definitely aids in 
preventing further lung infection, even if it is not considered by all to be actual 
adjunct to the treatment of the chronic lung lesion. 

A chronic bronchitis is always adversely affected by naso-oral sepsis and due 
regard to its removal should precede any remedial treatment of the lung. 

In actual cultures from the sputum, the presence of streptococci, pneumococci, 
bacillus of Friedlinder, Bacillus influenze, staphylococci, and the so-called asthma 
bacillus (which grows best at room temperature) may be noted. Though the 
presence of organisms in the sputum is only presumptive evidence of infection, unless 
confirmed by clinical tindings, the association of specific organisms with certain lung 
lesions is well known. 

In conclusion, I should like to emphasize the difficulty of proving the connection 
between the bacteriological findings and the disease from which the cultures are 
made, when dental sepsis, in particular, is the focus of infection, and to reiterate the 
importance of doing all that is possible to connect the two. The difficulties are 
obvious as I have tried to show, and preliminary technique of sterilization of the 
surface of tissues, to avoid extraneous mouth contamination, is of the utmost 
importance. 
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A Case of Diplococcal Infection of the Sphenoid Sinus with 
Associated Hamorrhages in the Stomach. 


By F. A. PickwortH, M.B., B.Sc. 


(Director of Joint Board of Research for Mental Diseases, City and 
University of Birmingham.) 


G. 8., MALE, aged 62, insanity with epilepsy of at least five years’ duration prior 
toadmission. Demented, dirty, loss of memory, confused. Myocardial degeneration. 
Wassermann reaction negative. Blood agglutinated Bacillus aertrycke (Mutton) 
20 Oxford units; negative to other paratyphoid and dysentery organisms. Epi- 
leptic fits about four per month. After the last fit patient became much more 
confused and restless, then over a period of five days showed cyanosis and increasing 
cardiac weakness until death, which occurred six months after admission. Post- 
mortem (nineteen hours after death): cardiovascular degeneration; fatty liver and 
kidneys; sphenoid sinus infection and gastritis; no obvious lobar pneumonia. 
Tissues fixed immediately in Kaiserling solution. 




















Fia. 1.—Sphenoid sinus. Fic. 2.—Gastric mucosa. (From photograph : 
natural size.) 


Macroscopical Appearance of Sphenoid Sinus and Stomach. 


The bony walls of the sphenoid sinus are thick (fig. 1); the membranes of 
both right and left sinuses show considerable hypertrophy. The bone has 
an unhealthy appearance, suggesting a long duration of chronic infection in the 
sinuses. The gastric mucosa (fig. 2) is of good colour, except for the hemorrhagic 
areas, which, it should be noted, are remarkably evenly spaced, and might well be 
likened to a leopard’s skin. These hemorrhages are quite near the surface, and a 
cleared specimen shows that the vessels near or underneath the hemorrhages, are in 
places swollen and occasionally thrombosed. 


Microscopical Findings. 


A section of the sinus membrane shows considerable submucosal hypertrophy 
with patchy cellular exudate. The epithelium, for the most part, has retained 
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the cilia, which are seen in figs. 3 and 4. Fig. 3 shows lymphocytes under the 
altered epithelium, which is seen to be invaded by numerous cocci, although few are 
distinctly visible in the subepithelial layer. Fig. 4 is from another area which is 





Fig. 5. Fia. 6. 


devoid of subepithelial cellular exudation, and here prodigious numbers of cocci are 
seen invading the epithelium, some being present in the subepithelial and deeper 
tissues also (fig. 5); here, too, there is no indication of cellular reaction to the 
invading organisms. Fig. 6 shows the organisms within the Haversian canals of the 
















Fic. 7. Fic. 8. 


bone, between the sinus and the pituitary fossa; it appears that the cellular and 
vascular elements have become disorganized by a previous thrombo-phlebitis, or 
lymphangitis, due to the organisms. The gastric hemorrhages are chemically and 
histologically altered, probably by the stomach secretions. There is a notable 
scarcity of all varieties of organisms in the epithelium, indicating, as does also the 














Fic. 9.—Note group of organisms opposite * in Fic 10. 
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macroscopic appearance, absence of post-mortem tissue invasion. The point of 
interest is centred in the finding within the vessels of the muscular layer (fig. 7) 
the submucosal vessels (fig. 8), and even in the stomach epithelium (fig. 9), a few of 
scattered, but undoubted cocci, resembling those so remarkably prolific in the sinus 
membrane. The deduction that the sinus membrane is the origin of the cocci found 
invading the stomach can hardly be doubted. 

Incidental to the present consideration of sinus-gastro-intestinal sepsis, but 
deserving of further study in view of possible closer relationship than is apparent, 
is the spread of the organisms into the pituitary capsule and gland itself. Fig. 10 
shows organisms in the pituitary capsule and fig. 11 in a vessel deep in the anterior 
part of the pituitary. Fig. 12 shows the irregular granules, believed to be organisms, 





Fia. 11. Fa. 12. 


in larger numbers in the posterior pituitary, where, however, they are so altered as to 
be not recognizable except by special histological technique.’ 
Discussion. 

It is reasonably obvious that an acute exacerbation of a chronically diseased 
sphenoid sinus, by the invasion of organisms, occurred, and there is great probability 
that this was the primary lesion eventually leading to the death of the patient. 

Where cellular infiltration was present, organisms were rarely found in the 
subepithelial tissue; but where no such exudate or tissue-reaction was present the 
presence of organisms could be traced into the deeper tissues, even through the bone 
and into the pituitary capsule and gland itself. The objection that these organisms 
were displaced by the section-knife is negatived by finding them throughout the 
thickness of the section. 

The possibility of a temporary block of the sinus ostium must be considered and 
this might cause the diseased mucosa to become permeable to organisms under 


Figures 2-12 are reproductions from untouched photographs. 
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pressure of gas produced by the latter; consequently hindering nutrition and 
recovery by mechanical stoppage of the blood-supply, as well as the pressure 
facilitating the centrifugal distribution of organisms which had already entered 
lymphatic spaces. Such an event may have a relation to the onset of an ordinary 
attack of pneumonia. 

Since organisms were present in the submucosal vessels, the hamorrhages, 
appearing in the stomach and not in the intestine, indicate the stomach to be a 
“locus minoris resistentiz ”’ in the present instance. The reason for this is by no 
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Fia. 13.—To show distribution of organisms in the sphenoid and pituitary. Black spots 
indicate site of invading organisms. 


means obvious, since many factors may play a part; for example, the swallowing of 
organisms may have sensitized the gastric mucosa; the previous intestinal infection 
by the food- poisoning organisms, Bacillus aertrycke, indicated by the serum agglu- 
tination during life, may have damaged the epithelium of the stomach or sphenoid 
sinus or both, especially should the patient have vomited during the period of 
infection; there may be a reflex association between the sinus sensory nerves and 
the sympathetic or vagus influencing gastric secretion, etc.; a study of these and 
other possibilities is much to be desired.’ 


1 My thanks are due to Dr. Graves, superintendent of the Birmingham Mental Hospitals, for the 
facility of obtaining the post-mortem material, to Dr. MacKenzie for the clinical notes, and to the Medical 
Research Council for incidental help from Mr. A. T. Rennie, my laboratory assistant. 
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Dr. Patrick WaTsoN- WILLIAMS 


said that he was partly responsible for Dr. Pickworth’s specimen and report having 
been brought forward for consideration. Any laryngologist visiting the Birmingham 
mental hospitals to see the work being done there on these special subjects would 
feel well repaid. The equipment was surprisingly complete and it was astonishing 
to see the development of departments for dealing with sepsis, focal and general, 
carried on there by Dr. Graves and his staff. The specimens now before the meeting 
were not alone of their kind; there were quite a number in the laboratory directed 
by Dr. Pickworth. a 

In 1921, he (the speaker) had published a paper, in the Practitioner, drawing 
attention to the frequency of appendicitis in patients with chronic nasal sepsis. He 
took a consecutive series of ninety cases occurring in his own practice during two 
years, and no less than fourteen (15-5 per cent.) had undergone appendicectomy ; 
unoperated appendicitis was not counted, because, often, people were said to have 
appendicitis when the diagnosis was open to question. There were also two cases of 
definite gastric ulcer which had been operated upon. Thus, there were sixteen 
patients with a history of gastric ulcer or appendicectomy, i.e., nearly 19 per cent. 
He did not suggest that this was a fair average percentage, or that all these appendix 
cases were due to nasal sepsis; but it was striking that there were so many cases in 
that series of ninety. Moreover, there were often long intervals, sometimes of many 
years, between the various happenings in these cases, but it was the chronicity of 
; these eases of focal sepsis which needed to be insisted upon. 

Patients with the most marked local features of sepsis were just those in whom 
there were often no sub-infections; so, if one looked to cases in which there was an 
acute focal infection of nasal sinuses, etc., patients whose nose was streaming with 
pus, or having polypi and having much pus coming away, with great local manifesta- 
tions, one would usually look in vain for systemic infections. It was in the latent 
cases of nasal and oral focal sepsis that systemic manifestations usually arose, and 
that was the reason why the relationship of the later toxemic symptoms with the 
original sepsis was so often overlooked. 

He would give an epitome of the case histories of three patients with striking 
indications of long-standing focal sepsis extending over many years, as examples of 
the value of a complete medical history in bringing to light the otherwise most 
elusive evidence in the chronic, latent, relatively mild Jocal manifestations of focal 
sepsis, as a cause of gastro-intestinal or pulmonary infection. In each report the 
vertical lines indicated the exhibitor’s attendance, and in the first case, having failed 
to get a history, he must have missed the infected antrum for many years with 
unfortunate results. 


CasE I, 


H., aged 64. (Recurring febrile colds). 
About 1900. Left antral empyema with dental sepsis, alveolar drainage. 
1910. Antral opening closed. 
1912. Saw laryngologist. Transillumination negative. 
1913. Laryngitis. Prone to colds. 
———— 
1919. Cacosmia. Transillumination and X-ray examination negative. 
1921. Febrile attack. Septic foot. 
1922 to 1923. Slight cacosmia. Recurring febrile colds. 
1923. January: Appendicectomy. February : Cholecystitis. pie. Febrile attacks. 
1927. April: Neurasthenia. Concentration poor. Nerve breakdown. Septic pneumonia. 
October : Nasalinspection almost negative. 
Radiogram.—Left antrum: dull. 
Exploration.—Left antrum pneumococcus : some phagocytosis. Right antrum: sterile. 
December : Operation. Per-nasal drainage of antrum under nitrous oxide. 








978 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





80 Watson-Williams: Influence of Naso-Oral Sepsis on Lungs, etc. 


Case lI. 


M., aged 29. (Neurasthenia. Nasal catarrh.) 

1901. Severe influenza. 

1903. Appendicitis. 

1907. Appendicectomy. 

1908. Prolonged insomnia, depression. Went voyage. 

1908-1911. Health normal. 

1911. February: ? influenza slight. Headaches, insomnia, Senion. Consulted four physicians. 
Went voyage. Suicidal, incapable of any mental effort. Played golf well and looked strong. 
August: Chronic pan-sinusitis. Delusional insanity. Operations on sinuses. Pure Staphylococcus 

aureus. Cured. Mental recovery complete. 
1927. December: Good health for sixteen years. 


(Reference, Brit. Med. Journ., 1925, July 4, p. 9.) 


CasE III. 


D., aged 46. Chronic rheumatoid arthritis and post-nasal catarrh. 

1884. Rheumatism left knee. 

1885 to 1886. Treated for congested nasal mucosa (Woakes). 

1886 to 1888. Saw three other laryngologists in London ; one advised tonsil removal. More joints involved. 
1901. Chronic arthritis, neuritis left shoulder. Subject to gastric catarrh, diarrhea. 

1906. Baths at Bath. Appendicectumy : pneumonia ninth day after operation. 

1911. ‘Lreated by Dr. Lewis Jones who suggested focal poisoning as cause of rheumatism. 

1913. Course at Vittel. 

1916. Post-nasal clear sticky catarrh. 

Supra-orbital headaches. Exploration of sinuses; antra sterile ; right and left sphenoidal sinuses 
Staphylococcus aureus, and in right Streptococcus brevis. Subsequent operation for drainage 
of sinuses followed by arrest of joint infection. 

1928. January : Health remained good for eleven years since. 


(Proc. Roy. Soc. Med., 1919, xii, p. 220.) 


Case I.—This patient had suffered from various septic affections for at least twenty-seven 
years ; the infected antrum had been opened, and after ten years had closed. From that time 
onwards he had slight manifestations, such as laryngitis, and frequent febrile colds. Later 
still he had appendicitis—for which appendicectomy was done—then cholecystitis. He was, 
in addition, always threatened with febrile colds, so that his life was being ruined, and his 
illness cost him thousands of pounds. The history of his troubles pointed to a constant focal- 
infection, and yet ordinary examination of the nose revealed nothing amiss. Exploration, 
however, showed that the left antrum was infected. It had now been opened, and he did not 
himself doubt that its infection had been the cause of the long and frequent illnesses. 

Case II.—This patient had severe influenza, and, a year or two afterwards, appendicitis, 
for which appendicectomy was performed. After a further interval he became neurasthenic 
and threatened to commit suicide. Subsequently he threw up his work, and his career 
appeared to be ruined. He (the speaker) happened to come into contact with him at this 
stage and discovered that he was suffering from a pan-sinusitis, and was quite insanc. 
Certification, however, was avoided. The sinuses were dealt with, and the patient was cured. 
For sixteen years he had been in charge of a bank, and has always excellent health. 

Case III.—This was a case of chronic rheumatoid arthritis. It was that of a woman 
aged 46, who for twenty-seven years had been a victim of arthritis, with slight nasal catarrh. 
She consulted four laryngologists in London about her throat, but the conditions were so slight 
that they were unable to find anything definite. Then the patient had rheumatoid arthritis, 
then appendicitis, then followed the appendicectomy and pneumonia. Subsequently the 
sphenoidal sinus was opened, and it yielded free growth of streptococci. She had written to 
him (Dr. Watson-Williams) the day before that meeting saying that she had experienced 
no trouble during the ten years since the sinus was dealt with. 





Therefore if one took a history extending over many years, it might reveal 
indications of a constantly recurring infective condition. It might be necessary to 
hunt for the foci, because often there was little to be seen. It was very important 
to remember the usual latency of these conditions, as well as the prolonged history. 

The curiously great increase of cases of appendicectomy and such complications 
as gastric and duodenal ulcer since 1889, had been referred to, and it was the bs 
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year 1889 which marked the appearance of influenza as an epidemic in this country. 
He believed the enormous increase in these conditions since then had been largely 
due to the same cause as the increase in cases of sinusitis and that cause was 
influenza. 


Dr. E. J. STOLKIND. 


I shall confine my remarks to some aspects of the influence of oral sepsis on the 
lungs and gastro-intestinal tract. The principal question to determine is whether it 
is necessary to continue the widespread practice of extracting all the teeth or even of 
only the pulpless and other diseased teeth, or whether it is advisable to retain them. 
In a Government Committee’s report it has been stated that one-third of all the 
disease in England is due directly or indirectly to dental disease, and we have heard 
from Mr. Turner that where dental sepsis is a suspected cause of any systemic 
disease, the usual practice is to remove all the teeth. (A dental surgeon wrote that 
during three and a half years’ military service he extracted between 34,000 and 
35,000 (!) teeth.) This practice is, in fact, now as common in England as in 
America. 

Much has been written about the influence of dental sepsis on systemic diseases, 
yet the subject still remains obviously insufficiently studied, pathologically, clinically, 
and even bacteriologically. 

Though dental sepsis may affect the general health unfavourably and sometimes 
even, as I have already stated elsewhere, cause cervical adenitis, Ludwig’s angina, etc., 
there is no evidence that it produces any disease of the lungs or gastro-intestinal 
tract. Iwas unable to find in the literature a single proved case of gastric or duodenal 
ulcer, appendicitis, ulcerative colitis, etce., or pulmonary disease caused by gingivitis, 
alveolar pyorrhcea, abscessed teeth, etc. To illustrate my assertion I shall refer to 
cases of gastro-duodenal ulcer, which many physicians and surgeons attribute to an 
infectious origin, mostly dental sepsis. Their opinion has recently gained some 
support from the results of the experimental work of Billings, Rosenow, Haden, and 
a few others. For instance, Haden made cultures from foci of infection in dental 
areas and recovered streptococci and staphylococci. Fifty-three per cent. of 
forty-five rabbits injected intravenously with the broth cultures from the twelve 
patients with gastric uleer showed, at necropsy, gross lesions of the stomach and 
duodenum ; 36 per cent. lesions in the joint, 27 per cent. in the endo- and myo- 
cardium; 27 per cent. in the muscles; 22 per cent. in the kidney, etc. From these 
results he concluded that gastric ulcer was caused by dental infection, in spite of the 
fact that the majority of the lesions were not in the stomach. 

Many other experimenters, using Rosenow’s technique, were unable to confirm 
his results. For instance, Celler and Thalhimer injected streptococci isolated from 
the tissues of eight patients with gastric ulcer, into the auricular-vein or a branch of 
the gastric artery. Of thirty rabbits injected, gastric lesions developed in four, i.e., 
13 per cent., while fourteen rabbits showed cardiac lesions. The authors were not 
convinced that the lesions which they observed in their animals were truly gastric 
ulcers. They concluded that it had not been proved that the streptococci initiated 
the ulceration or prevented healing. Pannett cultivated streptococcus, Bacillus coli 
and staphylococcus from gastric and duodenal ulcers and injected these intravenously 
into rabbits, without result. 

Whatever conclusions may be drawn from experiments on rabbits, the greatest 
reserve must be exercised in applying the results of such investigations to human 
beings. Therefore direct research is of great importance. 

Bitter and Loer’s investigations were based upon more than 190 resections of 
the stomach and duodenum of patients with gastric or duodenal ulcers, ete. These 
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authors introduced large numbers of Bacillus prodigiosus into the stomachs of twelve 
patients with normal acidity, before operation, and found that in all cases the bacilli 
were destroyed. They concluded that in the presence of HCl the gastric juice 
brings about a complete disinfection in a short time. Of fifty-two stomachs 
operated upon for gastric ulcer forty-nine or 94 per cent. were found either 
completely sterile, or with a pathogenous intestinal flora. In the other three patients 
with old perforations B. coli, or Staphylococcus aureus were found. The upper part of 
the jejunum, in most cases duodenum, was examined during operations in fifty-two 
cases of duodenal ulcer with the result that nineteen, or 36 per cent., were completely 
sterile, 28 or 54 per cent. had an apathogenous intestinal flora, while the remaining five, 
or 10 per cent., had a pathogenous flora. 

Moutier found that of sixty-two ulcers, eleven being perforated, 22, or 35 per 
cent., contained microbes. (Rosenow found them in 95 per cent. of his cases.) Thus, 
in the majority of cases, gastric ulcer was apathogenic, and when pathogenic microbes 
were found their occurrence was a secondary infection. 

The diagnosis of focal infection usually presents great difficulty. Blood 
examination and differential count of leucocytes, or other laboratory methods, do 
not prove the presence of focal infection. This is also true of high blood-pressure, 
which some authors regard as a sign of its presence. According to Rosenow, 
Haden and Billings, only bacteriological and experimental examination of the peri- 
apical area should be applied for a correct diagnosis. 

Teeth are often extracted unnecessarily owing to incorrect interpretation of 
skiagrams, which, without physical examination and the history of the case, may 
be misleading, e.g., a rarefied area should not be considered as an indication for 
the extraction of teeth. For those who believe in the influence of dental infection 
on the lungs and gastro-intestinal tract, it is important, before extraction of teeth, to 
diagnose whether the focus is a primary or secondary disease. For instance, if a 
suppurated nasal sinus was the primary cause, unless this is opened, the removal 
even of all the teeth cannot be expected to improve the condition of the patient. 
Alveolar pyorrhcea, which is often diagnosed where it does not really exist, and is 
considered sufficient ground for extraction of all the teeth, is really only a local 
disease and easily curable in its early stages. As a rule, it does not produce any 
morbid results or secondary systemic disease, and should not lead the physician or 
surgeon to advise wholesale extraction. 

During the last twelve years I have collected notes of many cases of disease in 
the digestive system and lungs, and I have seen hundreds of cases in which all the 
teeth had been extracted. Only very few patients (generally those with functional 
disease) have told me that they had improved, no improvement having been 
noticed in the others. Some consulted me before accepting the advice to have all 
their teeth out. I will give a few typical examples of cases. 


Case I.—A woman, aged 48, complained of pain in the lower part of the chest. Three 
years previously, on the advice of a hospital physician, she had had all (twenty-eight) 
teeth extracted, a few had been bad, but the majority were sound. She had felt worse ever 
since. On examination I found pulmonary tuberculosis, intercostal tender spots on the 
right side, and dilatation of the stomach. The experiment of extracting the teeth had 
obviously been unnecessary, 

Case II.—A woman, aged 47, obese and suffering from constipation, flatulence, abdominal 
pains and neurasthenia. She was advised to have all her teeth extracted. Eight had been 
taken out before I saw her. She improved under dietetic and hygienic treatment without 
further extraction of teeth. 

Case III.—Male patient, aged 46, had attacks of pain in the right hypochondrium. 
Gastric ulcer was diagnosed, and by the doctor’s advice all the teeth had been extracted 
cight years before without any beneficial effect. He improved after hygienic regimen, diet, 
alkaline and olive oil treatment. 
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Case IV.—Male patient, aged 33, had pain in the right hypochondrium, generally after 
indigestible food (pork, winkles, etc.). ‘“‘ Gastric ulcer” was diagnosed. All the teeth, which 
were in good condition, had been extracted without satisfactory result. 

I quote some other cases in my paper (“ Dental Sepsis as a Factor of Diseases "’). 


CONCLUSIONS. 


(1) There is no pathologically, bacteriologically, or even clinically proved evidence 
that dental sepsis is the cause of diseases of the lungs or gastro-intestinal tract. 
Further investigations are necessary to prove the hypothesis. 

(2) The extraction of all the teeth is always contra-indicated and only does 
harm to the patient. It is an unnecessary experiment. 

(3) In cases of gingivitis and alveolar pyorrha@a, the gums and the teeth should 
be treated, and only teeth beyond repair should be extracted. 
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Sir JAMES DUNDAS-GRANT 


said that one of the first lessons he had learned when he took charge of the Throat 
Department at Brompton Hospital was to attend to the nose. He had remarked a 
number of cases of tuberculosis in which he would have expected the patients to die 
quickly, but in which, instead, there had been rapid imrovement. When he had 
asked the patients at what date the improvement began, the answer had usually 
been: ‘ When you instructed me to wash out my nose with the lotion.” That was 
a striking sequel, confirming what Dr. Young had said about the importance of 
attending to the nose in cases of tuberculosis and other lung diseases. 

Another lesson he had learned earlier (at the Central London Throat and Ear 
Hospital) was that there might be appearances in the larynx so suggestive of 
tuberculosis that it was almost impossible to make any other diagnosis until it was 
recognized that the condition was a secondary form of laryngitis due to suppurative 
disease of the nose and naso-pharynx, which improved when the nose was treated. 
Mr. E. D. D. Davis had said that he did not think pus from the nose could be inhaled 
into the larynx, a statement which had surprised him (the speaker). He (Sir 
James) did not think he had been altogether mistaken in the many cases in which 
he had seen the vocal chords plastered with a sticky, greenish crust of pus which, 
when washed away, left a beefy-looking surface. This he attributed to inhalation 
of muco-pus from the sinuses, or at all events from the nasal cavities, a supposition 
confirmed by the extraordinary improvement in the larynx when mechanical washing 
out of the nose had been performed. In cases in which there was doubt as to the 
nature of a chronic thickening and ulceration in the larynx, resembling tuberculosis, 
washing out of the nose should be methodically practised. In his own patients this 
was most frequently done with the fine snuffing nasal douche tube [exhibited]. One 
end was fitted into the nose, and the other into the solution, which was sniffed up. 
He had never seen any harm arise from the practice, and it had brought about a 
“ood deal of benefit. Trans-nasal medication could well be used in tubercular 
laryngitis, especially when the disease affected the subcordal region. Oil, coloured 
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with a little methylene blue, to be certain it reached the desired area, could be poured 
through the nose, and, with the patient’s head thrown well back, it would find its way 
into the trachea, the larynx, and on to the vocal cords. That observation wa; clear, 
and would stand verification. 

Dr. Young had recognized that nasal sepsis might cause conditions simulating 
apical disease of the lung. He (the speaker) presumed that, to some extent, nasal 
obstruction interfered with the proper expansion of the upper part of the lung, and 
so helped to perpetuate the diseased condition. 

The subject of the simulation of tuberculosis of the larynx by nasal suppuration 
had been fully worked out by Didier, whose work he (Sir James) had reviewed in the 
Journal of Laryngology, December, 1927. 

His colleague had suggested that frequently bronchiectasis was the cause of the 
purulent infection of the antrum and of the other nasal sinuses, but he (the speaker) 
thought that the bronchiectasis was caused by the sinusitis. In cases of profuse 
purulent bronchorrhea he had seen great improvement follow drainage of the sinuses. 

The case brought forward by Dr. Pickworth was very instructive, and bore a close 
analogy to some cases described by Dr. Moreland McCrea in the Lancet, in which 
petechiasis—the formation of petechize in the mucous membranes, and especially in 
the fundus of the eye—was apparently due to diseased tonsils. When the tonsils 
were removed the condition cleared up. 

In the current number of the Journal of Clinical Research there was a plea by 
the editor for the more frequent use of the agglutination tests and serological 
methods of examination, the value of which had been pointed out that evening by 
Mr. Bulleid. 


Mr. T. A. CLARKE (Ferens Institute) 


spoke of the relationship of oral and nasal sepsis to the cesophagus ; such sepsis 
frequently caused dysphagia, and removal of the sepsis cured the dysphagia, 
which was spasmodic. He had been carefully through the records of 200 cases of 
carcinoma of the cesophagus, and in nearly every one of these there had been dental 
sepsis, usually in an advanced degree. In these cases dysphagia was due to a 
combination of muscular spasm and mechanical obstruction, and if the dental 
sepsis was eradicated, swallowing was improved temporarily. Some post-cricoid 
carcinoma patients were edentulous, frequently because the teeth had been removed 
in the hope of curing long-standing dysphagia, a condition which so often preceded 
the actual onset of carcinoma in this position. The low type of functional 
cesophageal obstruction, so-called cardiospasm, seemed to have no relation to focal 
sepsis ; since its cause was extra-cesophageal this was to be expected. 


Mr. A. F. MAcCaLLan 


said that the particular case of Dr. Moreland McCrea’s which Sir James Dundas- 
Grant had mentioned, had been regarded by many ophthalmologists as one of 
thrombosis of a tributary vein of the retina. 

With regard to the signs in the eye indicating the breaking down of the patient's 
resistance: in his own experience this occurred in chronic suppuration in any part of 
the body, and was more especially seen in dental sepsis, tonsillar sepsis, and intestinal 
sepsis. Since May, 1927, he had seen seventy-four such cases, in which 90 per cent. 
of the patients had vision 6/6 in each eye, but certain changes were found in the eye 
which pointed to the presence of sepsis. All the cases were thoroughly investigated, 
either by the dental surgeon, the laryngologist or the general physician, and in every 
instance, some form of sepsis was found. 
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He would mention some of the principal signs which pointed to that condition. 
The first was blepharitis, which anyone could observe. When the pupil was dilated 
and the slit-lamp was employed, slight opacities at the periphery of the lens were 
visible and there were changes in the vitreous. Another indication was the 
appearance of hyperemia of the macula. All those appearances he had seen in 
people who had 6/6 vision. 

The conclusion to be drawn from this observation was that in cases in which 
it was not certain whether or not the resistance had broken down, or how far the 
condition had progressed, careful ophthalmological examination should be made, by 
slit-lamp and other methods. 


Dr. Wi1LLIAM HILL 


said that it was more frequent for the physician to consult the rhinologist in 
cases of nasal disease than for the rhinologist to refer cases of nasal suppuration 
to the physician. In other words, the rhinologist did not find, in his ordinary 
practice, that his patients were conspicuously suffering from respiratory diseases or 
conditions of lungs or stomach. From this fact he (the speaker) inferred that the 
conditions under discussion, occurring in the stomach or the intestinal tract 
generally, were not frequently the result of marked focal infection in the nose. 
Some connexion between intranasal suppuration and such general diseases as 
diabetes, had been established, but, as Dr. Young had said to-night, it was very 
difficult to prove that there was this connexion between the nose, the respiratory 
tract, and the gastro-intestinal tract. In some cases, however, this relation of cause 
and effect must be conceded. Mr. E. D. D. Davis’s figures were striking, showing as 
they did that only 10 per cent. of the cases had a resultant condition of lungs or 
gastro-intestinal tract possibly following upon nasal disease. Perhaps a large body 
of statistics would reveal about 5 per cent. in which the connexion could be 
established, though even in these it would not necessarily follow that the relation- 
ship was definitely that of cause and effect. His (Dr. Hill’s) own impression was 
that not many cases of lung disease or of gastro-intestinal disease could be accounted 
for in that way. 

Dr. Watson-Williams had re-emphasized the fact that there was infection 
without suppuration. He did not think Dr. Watson-Williams’ views had yet been 
largely adopted; he (the speaker) was still sceptical about the part played by 
infections which were yet not suppurative, as it was usually the suppurative 
conditions which were associated which caused absorptive diseases. Feetor, for 
instance, was not always due to the presence of pathogenic organisms, i.e., 
organisms which produced toxins. Putrescence was not the essential factor in 
sepsis; it was rather the accompaniment due to organisms causing putrefaction. 
Hence, the toxic effect of any secretion could not be estimated from the amount of 
the foator. Mr. Bulleid had cleared away a good deal of mist on the subject of 
sepsis generally, and the dental variety in particular. It was impossible to 
attribute specificity to organisms in the buccal cavity, and probably this also applied 
to the nose. The finding of pneumococci caused alarm, and, no doubt, in most 
of the cases in which there had been inhalation pneumonia in connexion with an 
anesthetic, the pneumococcus chiefly was to blame. Diplococci could produce 
far-reaching symptoms, both adjacent and remote, as Dr. Pickworth had shown. 


Mr. Cyrit Horsrorp 


said he was in opposition to the last speaker, since, in his experience, a very large 
number of cases of gastro-intestinal and intestinal and lung disease depended directly 
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upon nasal and throat disease. Very early in his practice, a young girl had been 
brought to him in a wasted and anemic state, with a persistent cough. There was 
no evidence of tuberculosis in the lungs, but it was believed that she had tuber- 
culosis. The only abnormality discovered was adenoids. When these had been 
removed, the cough, wasting and anemia disappeared, and the patient became quite 
healthy. 

He had had many cases of antral disease in which the pus from the antrum had 
been swallowed and infected the stomach. One such patient had had the condition 
for years, and had been under treatment by a distinguished stomach specialist. Not 
until the antral disease was discovered and treated, did the stomach condition 
improve. 

In another case (recently sent to him by a stomach specialist), a double antral 
infection had been found. The patient had refused to have an operation. He 
went away for a short holiday, and within two months of his return he died from a 
diseased stomach condition and cholecystitis, which he (Mr. Horsford) did not doubt 
was directly due to the double antral suppuration. 
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JOINT DISCUSSION No. 4. 


Sections of Opbtbalmology and Weurology. 


|February 9, 1928.) 


THE OCULAR COMPLICATIONS OF ENCEPHALITIS 
LETHARGICA. 


Chairman—Dr. Epwin BraMwELt (President of the Section of Neurology). 


Dr. JAMES COLLIER. 


THE value of this Joint Discussion which I am assisting to open will be the 
record which we shall make of our individual clinical experiences in this somewhat 
difficult region of medicine. We shall all of us doubtless fall into the errors, first, of 
including cases which are not examples of lethargic encephalitis, for we cannot 
be restricted to cases proved by autopsy, and secondly, of excluding many cases 
which have not had the clinical aspect that would lead us to suspect them of being 
cases of lethargic encephalitis. 

We have a fairly secure post-mortem standard of the disease but its certain 
demonstration requires a knowledgeable pathologist, and when, as sometimes happens, 
a gross lesjon, such as a large hemorrhage, occurs in a rapidly fatal case of lethargic 
encephalitis, the true nature of the case may be missed. 

But we have no clinical standard of the disease that we can rely on at all, so 
variously may its clinical stages begin and continue. When one looks back upon the 
history of the early stages of the disease in patients in whom the end-result leaves 
little doubt that the disease was lethargic encephalitis the difficulties which beset 
correct early diagnosis are very striking. Here are two examples: (1) A comedian, 
aged 26, while at work in perfect health, developed diplopia, but not so badly as to 
take him to a doctor or to interfere with his work. The diplopia lasted three weeks. 
He continued at work for two years, but during the second of these he gradually 
became stiff and shaky and he is now bedridden and completely paralysed, with 
a Parkinsonian syndrome. (2) A man, aged 56, who had had an attack of cerebral 
syphilis, and in whom the Wassermann reaction was still positive, was seized with 
vomiting and complete anorexia which continued for three weeks, during which time 
he was seen by six physicians, including myself, all of whom failed to find any sign of 
nervous involvement. I saw him again towards the end of the fourth week when he 
was dying; the case then presented a characteristic picture of lethargic encephalitis. 
Neither of these cases, during the early days of the illness, gave any definite hint as 
to the nature of the disease. 

Tumour of the brain with a rapid onset of diplopia and sleepiness may, in the 
absence of long preceding headache and in the absence of papilloeedema, closely 
simulate lethargic encephalitis. I am aware of several cases of pre-frontal tumour 
which have come to autopsy with this diagnosis. Pre-frontal tumours, however, 
never give rise to anything like a Parkinsonian syndrome. 

A point I strongly emphasize is that the sleepiness, ophthalmoplegia, Parkinsonism, 
spontaneous movements, dysuria and constipation which we consider characteristic 
of lethargic encephalitis, are due to the position of the lesions in the brain-stem and 
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not to any specific quality of this disease and that therefore exactly the same 
symptom-complex will result from any lesion whatsoever in the upper part of the 
brain-stem, provided the same anatomical structures are involved. Let me give an 
example :— 

Two young men with recent rapidly oncoming illness were admitted under my 
care into St. George’s Hospital in the same week. Both had slight pyrexia with 
a meningitic syndrome, severe ophthalmoplegia, marked Parkinsonism with tremors, 
rousable subcoma, incontinence, and constipation. This collection of signs and 
symptoms was, one would think, surely indicative of lethargic encephalitis, yet the 
autopsies showed, in the one case, a typical lethargic encephalitis, but in the other, 
a rapidly growing soft tumour, sandwiching the crusta and tegmentum of the upper 
brain stem and involving the locus niger and subtectal region. 

Poliomyelitis in its most severe and generalized form, may almost exactly 
resemble lethargic encephalitis and I have had cases in which the distinetion could 
only be made by the presence of a few polymorphonuclear cells in the cerebro-spinal 
fluid, proving them to be cases of poliomyelitis. 

Poliomyelitis seems never to produce a Parkinsonian syndrome, either early 
or late. Tuberculous meningitis again, may, in its clinical aspect, imitate almost 
every sign of lethargic encephalitis, but here the low sugar and cblorides and high 
protein in the cerebro-spinal fluid will settle the diagnosis. 

The inflammatory lesions of the disease we are discussing may, theoretically, and 
sometimes doubtless do, involve any part of the nervous mechanism which subserves 
vision. I will scan this mechanism briefly from above downwards, drawing your 
attention to some of the less commonly occurring phenomena which I have myself 
observed. 

The Occipital Lobes.—I have not seen any case in which “ cortical blindness ” 
has been definite, but I have seen cases in which vision in each eye separately has 
been poor without any other detectable cause to account for it. 

The Visual Path.—I have one very typical case in a young woman in which com- 
plete left homonymous hemianopia was present when the coma subsided and this 
has persisted unchanged for four years. This patient made a fair recovery but the 
presence of slight Parkinsonism as an end-result, makes the diagnosis unchallengeable. 
Gross local lesions such as must have occurred in this case are, I think, due to 
hemorrhage in an inflamed area, for I have seen massive hemorrhages in several 
fatal cases. 

The Optic Nerves.—I have one beautiful case in which the later part of the 
clinical picture in the acute stage was dominated by the syndrome of retrobulbar 
neuritis. After the usual onset with “influenza,” diplopia and sleepiness, this patient 
became blind in a few hours, with loss of light reflex. After a few days the blindness 
resolved into a large central scotoma which completely disappeared in about six 
weeks. Good recovery occurred in this case. There was no papilloedema. 

Papilledema.—lI have only seen one case in which massive papilloedema 
occurred. There were also some retinal hemorrhages. The swelling was first 
noticed towards the end of a protracted acute stage some three weeks after the 
onset. This case was fatal and the diagnosis was verified pathologically. Other- 
wise, I have only seen very minor degrees of swelling of the disc, and I do not think 
these occur very often. 

I take it that there are two possible causes for swelling of the disc in lethargic 
encephalitis, first, papilloedema, due tothe general swelling of the brain and the resultant 
rise of intra-cranial pressure, and secondly, optic neuritis from local inflammation in 
the optic nerves, coming far enough forward to be seen at the optic disc. In the 
first case most of the patients die before there is time for papilloedema to develop. 
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3 Ophthalmoplegia.—The ocular paralysis met with in this disease is of two 
kinds. First, there may be paralysis of any of the peripheral oculomotor nerve 
trunks, usually of the sixth nerve trunk, but sometimes of the third, and rarely of 
more than one. This paralysis seems to be of the same nature as the peripheral 
facial paralysis and the peripheral paralysis of spinal nerve roots met with in 
lethargic encephalitis, and it has been attributed to a heaping up of lymphocytic 
inflammation at the point of peripheral origin of the affected nerve from the surface 
of the central nervous system, a lesion which has been many times demonstrated 
pathologically. Recovery always occurs from such peripheral paralysis occurring in 
lethargic encephalitis. I think it has been much less commonly met with during 
the later years of the present epidemic than during the early years. 

Secondly, there may be nuclear ophthalmoplegia in the strict. sense in which I 
have recently defined it—that is, an irregular ophthalmoplegia, hardly ever complete, 
affecting both eyes and always leaving the optic axes unparallel. It may be 
transient when occurring in slight degree, but in the more severe degrees, after 
clearing up to some extent it always leaves some permanent paralysis. There is 
never any increase of the ocular palsy after the acute stage, such as often occurs, 
of extrapyramidal paralysis and rigidity. The lesions may involve any part of the 
nuclear mass, and therefore produce every variety of change in size or altered 
motility both of the palpebral apertures and of the pupils, either unilateral, 
bilateral, or alternate, and every sort of defect in the movements of the two eyes, 
with just one exception. I have never seen in lethargic encephalitis a true supra- 
nuclear ophthalmoplegia, by which I mean a paralysis of any conjugate movement, 
with the optic axes remaining parallel and no diplopia, and I believe the explanation 
is that this inflammatory process spares to a large extent the white matter, and 
consequently true conjugate paralysis, which is essentially a tract defect, does not 
occur. 

Nystagmus is not common. I have one case, however, in which nystagmus and 
cerebellar symptoms were the prominent features. It was cartainly a case of 
acute cerebellar encephalitis, and I have included it here because of the lethargy at 
the onset and the subsequent coma, followed by slow but complete recovery. 

Herpes.—This has been reported in connexion with every known form of en- 
cephalitis, and it occasionally occurs in lethargic encephalitis. I have not mysslf 
seen any case in which herpes occurred in this disgas3, but during the period of 
its most heavy incidence I was struck with an unusual number of cases of 
unilateral total internal ophthalmoplegia, which I saw in patients who were not 
syphilitic. Some of these were young persons only just past the age of puberty. I 
thought these cases might have bsen du3 to a herpetic lesion of the ciliary 
ganglion, just as the Ramsay-Hunt typ of facial paralysis is due to a herpatic lesion 
of the geniculate ganglion, and I have wondered whether such cases were conna3cted 
with the epidemic of lethargic encephalitis. I must admit that none of the cases 
showed other signs of the disease. 


Mr. F. A. WiILuiamMson-NOBLE. 


Dr. Collier has told us, and I fully agree with him, that the chief valu2 of this 
discussion will be the record of our individual clinical experiences in this region of 
medicine. I trust, however, before giving you an account of my experiences you 
will allow me a little time in which to allude to some of the extraordinarily 
interesting pathological work which has been done in connexion with this disease. 
[ feel the more justified in alluding to this, because the basis of it has been 
essentially ophthalmological, since it began in 1910 with Griiter’s work on vaccinia 
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of the cornea in rabbits. The changes produced bore a strong resemblance to 
dendritic keratitis as it occurs in human beings. Griiter was therefore led to try 
the effect of inoculating the rabbit’s cornea with material derived from cases of 
dendritic keratitis and was eminently successful in transmitting the disease, thus 
proving that it was due to a virus. -This virus was found to be an _ ultra- 
microscopic filter-passer which is destroyed by heating to 56°C., and immunity 
experiments demonstrated its specificity. Other peculiarities of the virus are that it 
will withstand the action of drying for some time and can be kept active in glycerine. 
For some unknown reason, Griiter did not publish his results until 1920 [1]. 

In the same year, Levaditi and Harvier [2] succeeded in isolating from the brain 
of an encephalitic, a virus which was pathogenic to a rabbit, and from the original 
rabbit they were able to infect a series of animals. It was found that subcutaneous 
and intraperitoneal injections were negative, the most constant results being 
obtained by injections into the eye, the subdural space or a peripheral nerve. In 
other words, the virus was neurotropic and had to be brought into intimate contact 
with some nervous structure before it could make its way to the brain. The next 
step was to try the effect of the virus on ectodermal structures, and Levaditi 
experimented first on the cornee of rabbits which were inoculated with the virus, 
after scarification. The effect was to produce a parenchymatous form of keratitis, 
followed in eight to ten days, by nervous signs resembling those found after subdural 
inoculation, namely, paralysis, convulsions, myoclonic movements, somnolence, etc. 
The majority of the animals died in the course of a few days, and histological 
examination showed the changes characteristic of encephalitis. These changes were, 
however, less noticeable than those found in the animals which had been infected by 
injection of the virus into the brain. The conclusion, therefore, was that the virus 
of Levaditi and Harvier was not exclusively neurotropic, but could attack other 
segments of the ectoderm, particularly the cornea and the skin, and in this way 
resembled the virus of vaccinia. It is not, however, identical, as pathological 
examination of the cases of encephalitis which have followed vaccinia shows that it 
is a separate disease with histological findings definitely different from those of 
lethargic encephalitis. 

The next step was taken by Blanc [3], who is stated by Levaditi to have been the 
first investigator to draw attention to the relationships between the encephalitis 
virus isolated by Levaditi and Harvier and the virus of herpes simplex. The 
principal point of resemblance was the identity of the keratitis produced by the two 
viruses. The principal point of difference was the enhanced neurotropic activity of 
the encephalitic virus. Possibly this point requires a little elucidation. The virus 
we are discussing has a definite affinity for ectodermal structures, and as the brain 
and nervous system generally are derived from an invagination of the surface 
ectoderm, it was reasonable to suppose that the virus would be both epitheliotropic 
and neurotropic. The relation between these two “tropisms” differed, however, in 
different viruses, the herpes simplex variety being an obligatory epitheliope, the 
encephalitis variety being neurotropic as well. The problem arose, therefore, as to 
whether it would be possible to enhance the neutropism of the herpes virus 
sufficiently to allow of its attacking the central nervous system. 

This question has been answered in no uncertain manner by the work of 
Perdreau. This observer began with the virus from a case of herpes labialis and 
passed it successively through the brains of from fifty to sixty rabbits. It had 
previously been found by Levaditi that naso-pharyngeal applications of his virus, in 
rabbits, gave negative results, unless a breach were made in the nasal mucous 
membrane by trauma or inflammation. Perdreau’s virus was so powerful, however, 
that seven out of eight rabbits developed encephalitis after the introduction of a 
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single drop of it into the nose, without any previous scarification. One feels justified, 
therefore, in regarding the encephalitic virus as being perhaps identical with the 
virus of herpes simplex, except that the neurotropic propensity of the former is 
very much higher. 

The question has also been investigated along a different line. Doerr and 
Schnabel [4] infected rabbits with herpetic virus by the corneal route. Some of the 
animals died, but those which survived were found to be resistant to corneal and 
intradural injections of encephalitic virus which was lethal for control animals. The 
converse was also found to be true, namely, that animals which had survived an 
encephalitic keratitis were immune locally (in the cornea), and generally (in the 
brain) to herpes virus, virulent for other animals. 

This work has not, of course, failed to elicit a considerable mags of criticism, and 
perhaps I am guilty—owing to the necessity for brevity—of presenting the case for 
herpes to you in a tabloid—not to say partisan—form. Thus, inoculations into 
rabbits of material derived from the central nervous system of fatal cases of lethargic 
encephalitis, are rarely positive, in fact Flexner [5] stated that in a large number 
of experimental inoculations he and Amoss had failed to obtain a single successful 
result. McCartney [6] moreover has shown that nearly 50 per cent. of rabbits of 
which none.had been injected intracerebrally, showed histological changes closely 
resembling those found in the inoculated animals. Time will not allow me to go 
into this question fully, or to mention other points of criticism, but I should like 
just to say this. First, although successful inoculations are admittedly rare, they 
have been performed, and the failures are to be attributed to the virus being difficult 
to find; and secondly, the histological changes found by McCartney in uninoculated 
rabbits, are due to the activity of a protozoon. This organism produces histological 
changes which bear a superficial resemblance to those found in lethargic encephalitis, 
but careful examination reveals differences which are sufficient for diagnostic purposes. 
This disease is luckily much less common in this country than in the United States. 
The question of these viruses is not yet by any means solved. Thus, recent work of 
which you will hear more at a later meeting of the Section of Ophthalmology, seems 
to show that the herpes virus is not a single one with epitheliotropic and neurotropic 
powers, but is a combination of two viruses and possibly more, one of which is 
essentially neurotropic and the other epitheliotropic. The work is of such interest, 
however, and of such fundamental importance that I trust you will excuse my 
having taken up your time referring to it. 

Passing on now to the clinical side of our subject, the list of eye lesions occurring 
as a sequel to encephalitis lethargica is a somewhat formidable one and comprises 
the following :— 

(1) Jerky eye movements ; (2) Lack of blinking ; (3) Blepharoclonus; (4) Partial 
ptosis ; (5) Unequal pupils; (6) Deficient accommodation ; (7) Deficient convergence; 
(8) Nystagmoid jerkings; (9) Diplopia with squint; (10) Lid retraction; (11) Oculo- 
gyric crises; (12) Sluggish reaction to light; (13) Argyll-Robertson pupil, rare; 
(14) Squint, rare; (15) Tapping the globella makes the eyelids flicker ; (16) “ Blinking 
sign’’ (S. A. Kinnier Wilson) on repeated lateral deviation. Of these, one of the 
commonest would now seem to be loss of power of convergence occurring in the 
Parkinsonian syndrome. It is often associated with slight inequality of the pupils 
and poor reaction to light and little or no pupil reaction on attempting accommoda- 
tion-convergence. It is interesting that this should also be one of the commonest eye 
troubles in true paralysis agitans. Another common complication is some twitching 
of the lids on voluntary closure of the eyes. References to this condition are not 
often to be found in the notes of cases, presumably because it was not looked for, 
but it is present in a large proportion of post-encephalitic Parkinsonism. There have 
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recently been at Queen Square some cases of an interesting condition known as 
tonic eye fits or oculogyral crises. This complication forms the subject of an 
interesting paper by Wimmer [7] in which he describes five cases. It is found most 
frequently, if not exclusively, in the Parkinsonian syndrome of lethargic encephalitis. 
The fits consist in spasmodic attacks of conjugate deviation of the eyeballs, most 
frequently vertical, or vertical and to the side, very rarely downwards. The direction 
may vary in some cases from one fit to another. They occur most commonly when 
the patient is fatigued, and are thus seen more often during the evening. The onset 
is usually sudden and may be caused by some external stimulus such as powerful 
light. In other cases there is a strong emotional factor. 

The duration of the fits varies greatly ; they may last for only a few seconds, 
or persist for several hours, and are sometimes terminated by sleep. They may or 
may not be associated with other spasmodic manifestations, such as spasms of the 
muscles of swallowing or speéch. The emotional factor may be very marked: 
thus Wimmer described a case in which the patient had strong suicidal tendencies 
during his attacks. Through the kindness of Dr. Kinnier Wilson I have had 
access to the notes of two of his cases, at Queen Square Hospital. The first 
occurred in a boy, aged 16, who had had encephalitis three and a half years pre- 
viously, in which he was somnolent for three weeks, and during this time was 
noticed to twitch all over. When seen the twitching was localized to the left 
arm and he exhibited some blepharospasm. The external ocular movements were 
normal, but he gave a history of attacks lasting for half an hour in which he was 
impelled to look upwards. During these attacks he could, by a strong voluntary 
effort, manage to look downwards. A definite attack was not noted while he was in 
hospital, but he did have occasional periods, lasting up to ten minutes, during which 
the eyes were turned up and remained in this position. 

The second case was in a woman, aged 23, who had had lethargic encephalitis 
about three years previously. When seen, she exhibited mild Parkinsonism. The 
deviation in this case was also upwards. The crises began in May, 1927, and 
occurred almost daily. A month later they were less frequent, and by August they 
were noted as being only occasional. In October they occurred once in every five 
days. The crises were at times spontaneous, but at other times followed upward 
movement of the eyes, and lasted for about ten minutes. They were associated 
with a strong psychical element, and she said that while the attacks were on she 
had dreadful thoughts, the details of which she could not relate. The pathology of 
this condition has been the subject of a considerable amount of research and discus- 
sion lately, and I have no doubt it will be alluded’to in more detail by members 
of the Neurological Section. Muskens, of Amsterdam [13], is inclined to place 
the lesion just in front of the posterior commissure, and to ascribe the signs to 
partial interference with the supra-vestibular centres and their paleocortical con- 
nexions. One of his reasons for localizing the lesion just in front of the posterior 
commissure is the frequent association of tonic lateral position of the eyes with the 
upward or downward position, since the two bundles involved in these two forms of 
forced movement are close together only at one point, viz., just in front of the 
posterior commissure. The occurrence of papilledema or of optic neuritis in 
lethargic encephalitis is a subject which is of interest and importance. Its rarity 
has already been emphasized by Dr. Collier, who has told us that he has seen only 
one case. My experience is, of course, much smaller, but I have known of four 
cases in which this complication was supposed to have arisen. Subsequent events 
have, however, proved that two of the cases were tuberculous meningitis, on3 was 
serous meningitis, and one was a temporo-sphenoidal tumour. Foster Kennedy [8], in 
an article on acute benign meningo-encephalitis with papilleedema, gives an account 
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of four cases of what may have been lethargic encephalitis where papilloedema 
occurred late in the disease. The author is not dogmatic with regard to diagnosis, 
and states that none of his cases had the general colouring which we have learned to 
associate with epidemic encephalitis. They all showed evidence of systemic 
infection—change in the blood picture, fever and malaise—and had an acute onset, 
characterized by stupor, followed by excitement and disorientation. The onset and 
decline of the papilleedema were both very abrupt, and the author is inclined to 
attribute its occurrence to a sudden blockage of interventricular drainage by 
meningitic exudate. Knud Winther has recently published a monograph in Denmark 
on © Epidemic Encephalitis, with Changes in the Optic Nerve,” in which he finds that 
these changes occur more frequently than is generally supposed. He has collected 
about 150 cases from the literature, and has personally observed thirty-two cases. 
In eight of these the diagnosis was verified by autopsy, and in the remainder it was 
made from clinical findings. A number of these patients were trephined for 
supposed cerebral tumour. The optic nerve changes consist partly in optic neuritis, 
both interstitial and retrobulbar, and partly in papilledema. One characteristic 
of the latter is that it very often appears suddenly and may disappear spontaneously 
after palliative treatment, or after repeated lumbar punctures. The cause is, in the 
majority of instances, a general rise of intracranial pressure, but in a few cases it 
can be attributed to a chronic meningitis round the chiasma or optic nerve. 

Optic neuritis may occur in varying severity, ranging from quite a slight neuritis, 
without papillary prominence, to fulminating retro-bulbar neuritis, with blindness, 
the latter may or may not be combined with swelling of the disc. It may also 
occur in the acute or chronic stages of the disease and sometimes as an ophthalmic 
relapse. 

There would seem to be no reason for disputing Winther’s observations, 
particularly in the cases verified by autopsy, but it is curious that observers 
in this country should find that the condition is so rare. For example, the 
subject of optic neuritis is alluded to in a report by the Ministry of Health on 
Encephalitis Lethargica [9], in which a percentage incidence of 5:5 is recorded. 
The authors seem to feel some doubt as to the value of this figure, since they 
observe that in the majority of the fatal cases no post-mortem examination was 
made. They also emphasize the difficulty of differentiating between encephalitis 
lethargica on the one hand and intracranial tumours and tuberculous meningitis 
on the other. This difficulty is brought out very strikingly in a report of thirty 
post-mortems on cases diagnosed clinically as probably lethargic encephalitis [9]. 
Twenty per cent. of these proved to be tuberculous meningitis, 17 per cent. cerebral 
tumour, 7 per cent. cerebral thrombosis, 3 per cent. meningismus, while the remaining 
53 per cent. were presumably true encephalitis lethargica. One would seem 
to be justified therefore in regarding optic disc changes as a very rare complication in 
this disease, and in agreeing with MacNalty’s statement [11] that in the diagnosis 
of encephalitis lethargica a negative sign of value is the absence of optic neuritis. 

I have not, in the course of this paper, attempted to give anything in the way of 
a statistical list of the ocular complications of this disease, since these are to be 
found in the Ministry of Health’s Report, from which I have already quoted [9] 
and in a more recent statistical survey in an article by A. G. Duncan [12]. 
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Dr. A. FEILING 


said he proposed to refer only to certain aspects of the ocular complications of this 
disease, based entirely upon his own experience. 

The first was the oculogyric crises, to which Mr. Williamson-Noble had alluded. 
As far as he was aware these crises had been seen in this country only during the 
last two years; the first instance he had seen was eighteen months ago. The 
phenomenon rather aptly illustrated one peculiarity of this disease. In one epidemic 
of it a certain type of sequela could be confidently looked for, while another 
epidemic produced quite a different set of late results. In none of the four cases 
with oculogyric crises that he had seen were the patients over 30 years of age, and 
in three of them the attacks consisted of sudden conjugate movements of the eyeballs 
upwards, a very forcible jerking, so that the patient bent his head downwards. 
During the movement the iris disappeared beneath the upper lid. The spasmodic 
movement of the eyeballs was not entirely tonic ; in these cases the yeballs had had 
rapid clonic movements. The duration of these attacks varied from a few minutes 
to half an hour. One patient, whom he had seen again that afternoon, told him 
that the last attack—on the previous Sunday—had persisted for eight hours, the 
longest attack which he (the speaker) had heard of. One patient had hada spasmodic 
movement of convergence of the eyes, the other three had the conjugate movement of 
the eyeballs upwards. He had had two of these cases in hospital under observation, 
but nothing which he had tried controlled these attacks. 

The other feature of interest about the cases was, that they had occurred only 
in subjects of post-encephalitic Parkinsonism, though none of them showed that 
disease to a marked degree. 

With regard to changes in the fundi of the eyes in encephalitis lethargica, he 
agreed that papillaedema was extremely uncommon in acute encephalitis lethargica ; 
he had not himself seen a case with any measurable amount of papillcedema in which 
there was any proof that the patient had encephalitis lethargica ; indeed, he regarded 
the presence of papilledema as a point very much against the diagnosis of 
encephalitis. 

Ocular palsies—of both intrinsic and extrinsic ocular muscles—were common 
during the acute stages, but a permanent external ocular palsy as a sequel, or as a 
late manifestation, was comparatively uncommon. He had referred elsewhere to a 
case of encephalitis lethargica, in which appeared from time to time a curious 
condition of variable ocular palsies: once there was ptosis of one eye, on another 
occasion there was ptosis of the other eye, and this variation lasted two and a half 
years before a final result was attained. There had been no change during the last 
eighteen months. The patient now had a divergent squint in one eye, with slight 
ptosis. 

Affections of the intrinsic muscles were common, especially a deficient contraction 
of the pupil on accommodation, which might occur alone, or be associated with a 
deficient power of convergence. 

He had only once seen an Argyll-Robertson pupil in encephalitis lethargica. 
Though reaction of the pupil to light might, in many cases, be delayed and 
sluggish, it was far less common for that to be affected than the reaction to 
accommodation and convergence. 
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He had never seen an instance of true paralysis of conjugate movements of the 
eyes. 

He had not seen nystagmus as a sequel of encephalitis lethargica, though he had 
seen it during the acute stage. It was not, however, comparable with the kind of 
nystagmus seen in association with acute cerebellar lesions, or with disseminated 
sclerosis. Blepharoclonus was a common accompaniment of post-encephalitic 
Parkinsonism. 


Dr. J. R. PERDRAU 


said that in the original epidemic (1919-21) the percentage of correct diagnoses 
seemed to have been very low. During the last two years he had had a 
number of specimens of cerebro-spinal fluid, brains and spinal cords referred to him. 
In some cases the diagnosis of encephalitis lethargica had been confidently made, and 
his experiences in this respect were considerably worse than in the first epidemic. 
In some of the cases the disease was certainly tuberculous meningitis, in others it 
was syphilis. In others, again, in which the picture of the cerebro-spinal fluid 
was consistent with the diagnosis of encephalitis lethargica, post-mortem 
examination proved the condition to be something else, usually cerebraltumour. In 
another set of cases from which material was sent to him and in which encephalitis 
lethargica had been diagnosed, in only one was the diagnosis probably correct. 


Mr. MontacuE L. HINE 


said that he had read several articles and discussions on encephalitis lethargica, but 
until he heard Dr. Collier’s paper he had not known of any reference to lesions 
causing hemianopia. In June, 1924, a patient—a man aged 24—had been sent to 
him by Dr. Lloyd, of Luton, with the following history : In the previous April he had 
contracted a sudden febrile illness associated with sickness, rise in temperature, 
giddiness, pains in the eyes and headache ; the diagnosis had been “ influenza.” After 
these symptoms had lasted a week the patient complained that ‘ something had gone 
wrong with his eyes,” and his doctor watched him for a time. The diagnosis was 
changed to that of encephalitis lethargica, and it was decided to have advice about 
his eyes. When he (the speaker) first saw the patient there was left hemianopia, 
complete in the lower quadrant and partial in the upper quadrant, nowhere extending 
into the 10° circle. It was by no means easy to keep in touch with private cases, 
and he had written to this patient twice, but without receiving a reply. Eventually, 
however, he heard that the condition was just as when he had seen the patient, and 
there had been no further opportunity of examining the visual fields. The patient’s 
memory was said not to be so good as before the illness. No Parkinsonism had 
developed, and in February, 1927, he was going about his ordinary work. 


Dr. W. J. ADIE 


said that the diagnosis of encephalitis lethargica was made far too often. Nowadays 
no distinguished person was allowed to die from “ cerebral softening,’ he died from 
“sleepy sickness.” If one looked at the Lancet, among the notifiable diseases one 
saw fifty or sixty cases a week. 

An important point in diagnosis was that patients with encephalitis lethargica 
did not have papilledema. Patients with papilledema were not suffering from 
encephalitis lethargica. 

He had not seen Wimmer’s recent paper to which Mr. Williamson-Noble had 
referred. With due respect to the author, he thought the diagnosis must have been 







































aes 


ae 


Sailot-. bel das tenr dens 


ee 


Pies 


aaa ane aed 











994 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 








96 Adie--Holmes: Ocular Complications of Encephalitis Lethargica 


wrong ; perhaps Wimmer had been dealing with cases in which there was some loss 
of vision in a new disease—acute disseminated myelitis. Mr. Williamson-Noble’s 
paper had included a long list of ocular symptoms; all of them occurred, and they 
were amusing, but they were not distinctive and could not be regarded as of diagnostic 
value. Recently he (Dr. Adie) had been demonstrating a boy with Parkinsonism, who 
presented many of the so-called ocular signs of the disease, and, deciding that the 
signs were not of much value, he had carried out the same tests on the boy’s healthy 
father, with much better results. 

We must not allow it to be said that the Argyll-Robertson pupil is a feature of 
encephalitis lethargica ; if there was such an association it was very rare, and by 
itself must be taken to indicate syphilis unless there was good reason for thinking 
otherwise. 

All that he (Dr. Adie) had said so far was on the the lines of destructive criticism ; 
and it might well be asked whether he could say something constructive. He agreed 
that there was one important sign in the eyes, namely, the lack of convergence and 
the absence of reaction when the eyes converged to look at a near object. 
Lewandowsky wrote that, if the pupils reacted to light, one need not trouble to test 
the pupillary reaction to accommodation ; though a new edition of his work had now 
appeared, that statement, which was true when it was written, had been allowed to 
stand. But every day now neurologists were seeing patients with sequels of 
encephalitis lethargica showing the opposite of the Argyll-Robertson pupil ; the pupils 
reacted well to light, but there was no reaction when the patient attempted to 
converge so that he could look at a near object. 

He had seen several instances of oculogyric crises, but that was a large subject 
and would occupy an evening for its proper ventilation. 


Dr. GorDON HoLMEs 


said that perhaps the most useful function which the neurologists could perform at 
this meeting would be to indicate the ocular signs by which the ophthalmologist 
could recognize encephalitis lethargica in its early or late stage. 

In the acute stage of encephalitis lethargica the palsies might be extraordinarily 
irregular, but nearly always there was a predominance of disturbance in convergence, 
often associated with complete fixation of the pupil to convergence and on 
accommodation. Accommodation was nearly always paralysed too. It was an 
interesting fact that when, in the acute stage of the disease, convergence was 
affected and the pupils failed to react on attempting convergence or accommodation, 
the downward movements of the eyes were frequently deficient too. This fact might 
be correlated with the well-known clinical observation, that while local lesions of the 
brain-stem affecting the reactions of the pupils to light nearly always influenced 
upward movements, when the lesion lay more posteriorly in the brain-stem, 
downward movement of the eyes was affected, and the reactions of the pupil to 
convergence was usually deficient. 

Another important point in the diagnosis of early cases was the rarity of isolated 
pupillary palsies. 

He agreed that in the chronic stages of the disease permanent ocular palsies were 
rare, though occasionally they were seen. The most common feature, however, as 
Dr. Adie had emphasized, was a difficulty in convergence of the eyes—possibly even 
a complete palsy—associated with inactivity of pupils on attempted convergence, or 
a deficient reaction. 

He did not, however, agree with Dr. Adie in practically excluding the true 

















epee trae 





ST TOK PAIN 6a) 








PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 995 


Sections of Ophthalmology and Neurology 97 


Argyll-Robertson sign ; he had seen it repeatedly, especially in cases recovering from 
the disease. Occasionally the reflex to light returned. 

The question of the association of papilledema with this disease was an 
interesting one. His experience coincided with that of those who had spoken, that 
most cases in which there was papilleedema, or any congestion of the disc with 
swelling of veins, turned out not to be cases of encephalitis lethargica at all. Yet he 
had seen one case with some congestion which he regarded as a true case of the 
disease. Ina few of these cases, which had been operated upon, a considerable 
swelling of the brain was present ; and the fact that, as Winther had shown, there 
might be a great rise of intracranial pressure, as measured by the cerebro-spinal 
fluid manometer, suggested that it might occur. 

Oculogyric crises were probably the most interesting feature of the disease. To 
those who had the opportunity of observing these manifestations he suggested trying 
the influence of posture. Magnus had shown that the posture of the head had a 
considerable influence on the position of the eyes. He (the speaker) had tested this 
in one of his cases, with definite results. The patient found that if she lay flat on 
the couch and dropped her head over the end, the crises became much less severe. 
This suggested that there was a disturbance of the reflex mechanism concerned with 
posture. On the other hand, as Mr. Williamson-Noble had said, these oculogyric 
manifestations were often associated with acute emotional disturbance, so much so 
that certain psycho-analysts have suggested a psychogenic origin of the condition. 


Mr. M. S. Mayou 


gave the following account of two cases of secondary optic atrophy following 
encephalitis: The Rev. T. and Mrs. T. consulted him on November 18, 1924. In 
the previous March they had both had encephalitis lethargica. The diagnosis was 
made by their general practitioner in consultation with Dr. Wynn of Birmingham. 
Mrs. T. was practically blind, seeing only shadows in the right eye. The discs 
were white and the edges fuzzy. Her husband had not noticed there was anything 
wrong with his eyes. The dises showed secondary optic atrophy and an incomplete 
hemianopia. A letter from the doctor at the present time says that neither patients 
have had any further symptoms. The wife is quite blind and the husband remains 
in much the same condition. 


Professor Epwin BRAMWELL (Chairman). 


said that a large number of ocular complications had been referred to and it had 
been pointed out that certain ocular phenomena—papillcedema, defects of the visual 
fields and the Argyll-Robertson pupil—were very rarely met with. He was surprised, 
however, that more emphasis had not been laid upon those ocular complications, 
such as the upward movements of the eyes, which were distinctive or at least 
characteristic, and consequently of special importance in diagnosis. He wished to 
refer to two signs which had not been enumerated by Mr. Williamson-Noble but 
which he (Dr. Bramwell) regarded as of special importance from this point of view. 

More than one of the previous speakers had remarked that they had not observed 
2 paralysis of conjugate movement in encephalitis lethargica. Loss of the upward 
movement of the eyes was, however, in his opinion not uncommon. This phenomenon 
was very rarely met with in any other condition and was sometimes of undoubted 
value in diagnosis. 

The other sign which might be designated oscillation of the eyeballs was in his 
own experience, although he spoke subject to correction, distinctive of encephalitis 
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lethargica. He had referred to the phenomenon at the Neweastle Meeting of the 
British Medical Association in 1921, where he had said that the nystagmus presented 
at times unusual features, which he had not personally observed in any other 
condition, irregular flickering movements as if the eyes were settling down in the new 
position which they had assumed. When the patient was asked to move the eyes, 
it might be to one side or upwards, and the movement was suddenly arrested, the 
eyes oscillated in different directions for a second or two before coming to rest. This 
phenomenon was occasionally observed in acute cases but was met with, perhaps more 
frequently, in association with Parkinsonism. The movements were not like a true 
nystagmus but resembled the quivering seen in cases of dislocation of the lens. In 
more than one case this sign had been of diagnostic value. 
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Some Public Health Aspects of Juvenile Rheumatism. 
By ReEGINALD MILLER, M.D., F.R.C.P. 


ABSTRACT.—(1) The prevalence of juvenile rheumatism is shown by the incidence of heart 
disease in 1-5 to 2 per cent. of urban elementary school children. The annual mortality 
from rheumatic heart disease is probably about 20,000 deaths a year. 

(2) The age-incidence is due to the three factors of tonsillitis, exposure, and the diminished 
resistance to infection of childhood. Where these three factors overlap we get the heavy 
incidence of the infection. The class-incidence shows a rheumatic stratum of society in the 
upper poorer classes. The disease is therefore not a “ poverty disease” strictly so-called ; 
some added factor is also at work. 

(83) Juvenile rheumatism is clearly an environmental disease, for if the children of the 
poor are transported from their homes to residential schools they remain free from rheumatic 
infection. What is the factor at work amongst the poor which produces the disease in their 
own homes? The evidence that cold damp houses have an important influence in producing 
juvenile rheumatism is considerable. Overcrowding seems to protect to some extent, owing 
to the prevention of cold. The environmental causes of the disease must centre largely 
round the production of tonsillar infection. 

(4) The organized effort needed to prevent and control juvenile rheumatism consists in 
increased attention to housing conditions; increased endeavour in early detection by the 
School Medical Service; increased supervision by hospitals and practitioners of their 
rheumatic patients; and increased accommodation for prolonged treatment of heart disease. 


THERE are many points at which the problems of juvenile rheumatism touch 
the public health medical services. In the brief time at my disposal to-night I 
can only deal with afew of them, and these somewhat superficially. I have selected 
those which appear at the moment to be of chief importance. 


(1) THE PREVALENCE OF JUVENILE RHEUMATISM. 


We may, I think, take it that no country has more rheumatic infection in its 
children than our own. The clinical study of the disease has been largely the work 
of British physicians, and we need not doubt that the organized effort necessary to 
scotch the mass production of rheumatic heart disease will be evolved in this 
country. 

Incidence in the State Elementary Schools. 

The depredations of rheumatism in children are best studied in the elementary 
school child, owing to the class-incidence and age-incidence of the disease. 

In attempting to estimate the amount of rheumatism among elementary school 
children, we are met by two initial difficulties: first, heart disease is much more 
common in school “leavers” than in school “entrants”; secondly, it is more 
frequent in urban, than in rural, children. Avoiding these difficulties as far as we 
are able, we should appear to be safe in saying that, in urban school children, 
rheumatic heart disease is present in the proportion of 1-5 to 2 per cent. It is 
probable that the figure for “entrants”’ is about 1 per cent. and for “ leavers” 
between 2 and 2°5 percent. Taking the whole child-population attending elementary 
schools, Newman has estimated that 0-8 per cent. show organic heart disease. 
This, which must be a very rough guess, gives us at least 50,000 cases. 
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Incidence in Secondary Schools. 


We have at present very little information on the incidence of rheumatic heart 
disease in secondary schools, but, I have, by the kindness of my colleague, Dr. T. 
Pearse Williams, some figures relating to the Polytechnic Secondary School, in 
Regent Street, which are of interest. At the Polytechnic there are over 600 boys 
between the ages of 9 and 19, with a maximum number of ages 11 to 16. Each 
boy is examined at least once a year by Dr. Pearse Williams. Taking the average 
of the two school years, 1924 to 1926, he found that the proportion of boys showing 
rheumatic heart disease was 1:53 per cent. A further interesting point is brought 
out in connexion with the school: of the boys attending, two-thirds pay fees and 
one-third come with scholarships from the elementary schools. Taking these two 
groups separately, rheumatic heart disease was found in 0:98 per cent. of the fee- 
paying boys and 2°57 per cent. in the scholarship boys. This difference is a sign 
of the class-incidence of the disease of which I shall speak later, and it is all the 
more striking when it is remembered that the scholars from the elementary schools 
must be, to some extent, selected boys. 


Mortality. 


It is impossible to give more than a very rough estimate of the mortality due to 
rheumatic infection. It is, of course, known that rheumatism kills by the heart 
disease which it produces, and it is also well recognized that, although the disease 
takes a large toll of life, the majority of rheumatic deaths do not occur until adult 
life, ten, twenty, thirty or even more years after the heart disease has been first 
established. The numbers of deaths notified as due to rheumatic fever and heart 
disease under the age of 15 are (1925) 564 and 957 respectively. 

Rather over 60,000 deaths a year are attributed to diseases of the heart, and the 
question arises, What proportion of these is due to rheumatic heart disease? It is here 
that we find ourselves in difficulties. There seems to be no doubt that, if you deal 
with hospital figures only, 50 per cent. of the deaths attributable to heart disease are 
due to rheumatic heart disease. It is, however, in my opinion impossible to regard 
this proportion as in any way correct for the population at large, and the figure 
which has been given of 30,000 deaths a year from rheumatic heart disease is, | 
think, far too large. Estimates have varied from 12,000, as a minimum, up to 
30,000, as a maximum. The recent report of the Ministry of Health suggests 
25,000 as a safe estimate. When, however, we consider two facts it is probable that 
even this is too high. These facts are, first, that of the 64,000 deaths from heart 
disease as a whole, only 5,300 occur under the age of 40 ; secondly, that C. F. Coombs, 
examining carefully a large number of rheumatic heart cases, found that between 
40 and 50 per cent. of them were dead before the age of 40. With these considerations 
in view, I think it would be safer to regard the annual death-rate due to rheumatic 
heart disease as at or about 20,000. 

Coombs estimates that two-thirds of all cases begin between the ages of 5 and 
15 years. 


Invalidity. 


About one quarter of the children absent from the London elementary schools for 
long periods are those affected by rheumatic infection (Menzies). Coombs has 
reckoned that in every fatal case of rheumatic heart disease there are about five 
years of increasing invalidity before death occurs. 
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(2) AGE-INCIDENCE AND CLASS-INCIDENCE OF JUVENILE RHEUMATISM. 


The age-incidence of juvenile rheumatism is well recognized : Under 2 years of 
age the disease is practically unknown ; from 2 to 5 it is uncommon; at 5 it begins 
to get frequent ; at 7 and 8 years the maximum number of first attacks occur; in 
succeeding years the disease remains extremely common from the occurrence of both 
primary and secondary cases. At the age of puberty the disease tends to change its 
type, and to appear in the pattern of the adult rheumatic infection. The question 
arises why juvenile rheumatism shows this age-incidence? To my mind there are 
three factors governing it: the first factor is that of chronic tonsillar infection 
inrelieved by operation ; the second factor is the adoption of the less protected and 
more exposed régime consequent on school life, and the third factor is the diminished 
resistance to infection shown during childhood’s years. It is where these three 
factors overlap that we get the heavy incidence of rheumatic infection. 

The class-incidence of the disease has, in one particular, been agreed to by 
everyone: namely, that it is a disease of the poor in the sense that it is very common 
in hospital practice, and rare in private consulting practice. In a large series of 
hospital and private cases, G. F. Still found evidence of rheumatic infection in 13-1 
per cent. of the hospital group and 0-7 per cent. of the private practice group. The 
upper limit of the class-incidence is also well seen in the complete absence of the 
disease in the private and public schools of the richer classes. So definite is this 
class distinction that in 1923 I ventured to say that, if we knew the reason for it, we 
should have won a key position in our fight against this disease. 

The lower limit of the class incidence is far less definite, far less clear-cut, but of 
great interest. It has been found by almost everyone who has investigated the 
problem that, although the disease is one of the poor, yet it is less common in the 
poorest than in the upper strata of the poor classes. This statement has been 
criticized, and as it is of so great an importance I must digress for a moment to meet 
that criticism. 

The criticism runs thus: Granted that in the rheumatic group of hospital children 
the poorest and most destitute are the least in evidence, this would be so in any 
sample of ordinary hospital patients; the poorest of the poor do not, it is said, 
frequent hospitals. Now this view is inaccurate, and, to avoid going over what many 
others have already shown, I will quote only three pieces of evidence to illustrate its 
naccuracy. 

(1) The wording of the Medical Research Council Report is so framed as to meet 
this objection exactly. Its words are (p. 95): “ If hospital patients are divided into 
three classes according to the degree of poverty, the poorest of these three 
show a lower incidence of rheumatism than the other two.” 

(2) Seeing only rheumatic patients in a single clinic, as I do at my supervisory 
centre, it is easy to recognize how comparatively few are in really very straitened 
circumstances. 

(3) New evidence comes from Birmingham. A. P. Thomson,’ who has paid so 
much attention to this point, has now published a spot map of 800 cases of juvenile 
rheumatism in the city of Birmingham. This rheumatism map does not conform to 
the map showing the incidence of poverty as judged by the prevalence of back-to-back 
houses, or the incidence of infectious diseases. 

We may, therefore, take it as certain that, although rheumatic infection is 
a disease of the poor, it is not a “ poverty disease” in the strict sense. Although 
[ do not wish to maintain for a moment that rheumatism is rare in the children of 


1A. P. Thomson, Arch. Dis. Childhood, London, 1928, iii, p. 20. 
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the poorest classes, it is evident that the real rheumatic stratum exists in the upper 
sections of the poor. 

Now from this peculiar class-incidence follow certain important conclusions. 
We see, for instance, that the incidence of rheumatism is not entirely governed by 
the incidence of severe poverty; that over-crowding, under-feeding, excessive dirt 
and the other accompaniments of destitution or of semi-destitution, are not 
the chief factors in its production. Further, this peculiar class-incidence of juvenile 
rheumatism shows that the disease does not spread from case to case. I mention 
this because recently certain public health workers have directed special attention 
to this possibility. Clinical workers, on the other hand, who may, I think, be said 
to know something of the disease, are fully convinced that case-to-case infection is 
of no direct moment in rheumatism, and that, from this point of view, rheumatism 
should be regarded rather as analogous to such diseases as pneumonia and 
appendicitis, than as a truly contagious disease. 

Above all, the class-incidence of juvenile rheumatism demonstrates that poverty 
alone is not the only influence at work in its production; some other and important 
factor is also present. 


(3) JUVENILE RHEUMATISM AN ENVIRONMENTAL DISEASE. 


I believe that it is of the utmost importance to the proper understanding of the 
problems before us that the fact should be grasped that juvenile rheumatism is an 
environmental disease. 

We have seen that the disease occurs chiefly in the children of the poor living 
in towns (especially in industrial towns) and attending elementary schools. 
Evidently there is something in their home or school life which, in this class, 
predisposes them towards rheumatic infection. The importance of environment has 
been most clearly brought out by an investigation whose results were published in 
the recent ‘ Medical Research Report ” on this disease. The frequency of rheumatism 
among the children who were living in the Poor Law residential schools was 
examined. These children, who amounted to many thousands, came from the 
poorer classes in London, in which, had they been living at home, doubtless many 
cases of rheumatism must have arisen. Yet, taking them away from their homes, 
and putting them in residential schools out in the country, was sufficient to make the 
disease practically unknown among them. Now here is a fact on which we can 
hardly lay too much stress, and which urgently needs explanation. What alterations 
have these children’s lives undergone? We may readily grant that the children are 
cleaner, less over-crowded and probably better fed, in the residential school than 
they would have been in their own homes. But these factors, as we have seen, are 
not the supreme factors in producing juvenile rheumatism. Another alteration in 
their lives will be that their school is close at hand, and they are prevented from 
exposure to wet and cold going to and from school, and from the danger of sitting in 
school in wet clothes. But such exposure, again, although it must be a factor in the 
production of rheumatism, cannot be an all-important one, otherwise rheumatism 
would be commoner in rural children where the distances to school are great, than 
it is in urban children who live nearer to their school. 

The evidence, therefore, in connexion with this point, brought out by the Medical 
Research Council Report, suggests strongly that the environmental factor which is 
responsible for the mass production of juvenile rheumatism in our towns is concerned 
with the homes and the housing of the children. 

Before we consider this in greater detail, there is one other point to be brought 
up, namely, that the association between chronic tonsillar disease and juvenile 
rheumatism is extremely close. In a hundred rheumatic children, chronic tonsillar 
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sepsis will be found to be present in 85 to 90 per cent. of the cases. Further, it is 
well known that acute rheumatic attacks are often ushered in by acute tonsillitis, 
and, again, recrudescences of rheumatism frequently take the form of or originate in 
further tonsillar infection. The association between tonsillar sepsis and rheumatism 
in childhood is so close that if, as we have seen, environment plays a large part in 
the production of juvenile rheumatism, it is only to be supposed that the environment 
will act by predisposing towards tonsillar infection. I must leave for to-night the 
question of the importance of inheritance in the large-scale production of rheumatism. 
I will only say here that recent and careful investigations on this point have ten ded 
to diminish its importance in our minds, and that it must be remembered that where 
environmental influences are of great weight they will probably act in many cases on 
both parents and children. Inheritance, at the most, may aid and abet environment. 


The Influence of Damp Dwellings. 

We are, then, faced with this curious problem: that we have a widespread 
infection endemic in our towns attacking thousands of our children and showing 
a class-incidence almost peculiar to itself; further, the disease is not spread by case- 
to-case infection. It is not one in which parental inheritance plays an overwhelming 
part, and it is one in which environment appears to be the most important factor in 
production. 

Can we go further? Is there any special factor in the housing of rheumatic 
children which can be discovered? I believe personally that there is, and that 
a special factor in the production of this disease lies in the influence of damp 
dwellings, and that this is the factor influencing the class-incidence of the infection. 
Now, opinions on this point are much divided. Some profess to regard this 
influence of damp as a bogey and superstition; others, and for the most part 
they are those who have investigated the matter personally, are inclined to lay stress 
upon it. As I feel that it is a singularly unpopular view. to express before public 
health authorities, I propose to give the evidence which has been accumulated to 
show the importance of damp in the production of rheumatism. By damp I refer to 
damp associated with cold. 

(1) Rheumatic infection attacks children through the tonsils, and as damp is well 
recognized as a predisposing cause of catarrhal colds, there is no particular difficulty 
in understanding that damp might have an influence in the production of 
rheumatism. 

(2) The disease is commonest in cold, damp countries, and in them its prevalence 
increases in the cold damp months of the year. So strikingly is this the case that it is 
almost impossible to imagine that cold and damp play no part in its production and 
prevalence. 

(3) The sites of the homes of rheumatic children tend to be in low-lying areas 
and to follow water-courses. This was discovered many years ago by Dr. Jean 
Gilmour (now Mrs. F.C. Shrubsall), but unfortunately her work was never published. 
Recently Dr. A. P. Thomson has shown that in Birmingham rheumatism follows the 
rivers and canals. I think we are going to find the same thing in Paddington, where 
there are a canal and the buried West Bourne river. 

(4) The investigations undertaken for the first report of the Committee on 
Rheumatic Heart Disease in Children, of the British Medical Association, showed 
that where in West London, Bath, Bristol, or Birmingham, the homes of 
rheumatic children were examined, damp houses were noticeably frequent, and 
averaging all the investigations 62 per cent. of rheumatic children were found to be 
living in obviously damp rooms. 

(5) Recently I have been through 150 new cases in West London, and the 
proportion living in damp rooms has come out very much the same—namely, 58 per 
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cent. Moreover, I have found that, taking a series of families which contain no 
rheumatic children, the proportion living in damp rooms was only 30 per cent. That 
is a significant difference. 

The facts, then, point to the conclusion that damp has a very real influence 
in predisposing towards rheumatic infection, and it may be asked whether the 
evidence tends to condemn dampness of site, rather than the dampness of the 
house itself. Now, of course, where the site is damp there is a great likelihood 
that the house will be damp. Yet, I think it is the condition of the house itsel/ 
rather than the condition of its site, which is of importance. Several facts 
suggest this. It is, for instance, easy to find rheumatic and non-rheumatic areas 
adjacent to each other. Broad terraces, free from rheumatism, may be found with 
many cases of rheumatism in the mews and back-streets behind them. Again, in 
Eton town, there is plenty of juvenile rheumatism: in Eton College and the two 
other big schools in the immediate neighbourhood there is none. In Paddington we 
found that the middle floors of the houses were less damp than the others, and that 
they provided by far the fewest cases of rheumatism. This seems to suggest that 
the chief causes of damp in dwellings are to be found in faulty construction and 
dilapidation, rather than in lack of ventilation for the domestic damp of cooking and 
laundry. Lastly, Dr. Vincent Coates, of Bath, tells me that in Holland, where 
damp sites must abound, there is comparatively little juvenile rheumatism. The 
houses there are kept well heated and therefore dry. 

These pieces of evidence, then, seem to show that the site of the house is not so 
important as the condition of the house itself, and that, as far as rheumatic 
infection is concerned, it is better to live in a dry house on a damp site than in a 
damp house on a dry site. 

It will be asked how can it be held that damp in dwellings is an important factor 
in the production of juvenile rheumatism if the disease is less common in the 
poorest than in the strata of society immediately above the poorest. I believe the 
explanation lies in the fact that overcrowding, involving many living together in a 
room used as a kitchen, is not particularly likely to give rise to rheumatism owing to 
the fact that under such circumstances warmth dispels the damp. 


(4) THE ORGANIZED EFFORT AGAINST JUVENILE RHEUMATISM. 


The organized effort necessary to be undertaken in an endeavour to prevent and 
control the ravages of rheumatism among English children has already been sketched 
by the British Medical Association's Committee in their second Report. I have, 
however, been asked to deal with some of the points in connexion with it to-night. 

The scheme consisted of four parts:—-(1) Increased attention by the public 
health authorities to housing conditions ; (2) increased activity by the school 
medical service in the detection of rheumatism and heart disease ; (3) increased 
supervision by the practitioners and hospitals of their rheumatic patients; (4) 
increased accommodation for heart cases requiring modified rest combined with 
tuition for long periods. 

There is no need for me to support the conclusions of the Report now, but I 
think I may usefully pass some comments on the way in which the campaign 
against juvenile rheumatism has taken shape and progressed since the publication of 
the Report. On the whole I think we may find encouragement in what has occurred 
and in the new movements which are being called almost daily into being. 

The great fight comes over the matter of prevention. It is not difficult to get the 
public to subscribe large sums for the care of children who are already crippled, but 
strictly preventive work appeals only to an enlightened sympathy. To attempt to 
provide for the poor, homes which are either dry or warm is indeed a colossal 
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task, but until improvement is made on these lines we shall never do much in 
the prevention of juvenile rheumatism. Yet even here progress is being made. 
Individual medical officers of health have come to take a sympathetic interest in 
the housing of rheumatic children and have, to my personal knowledge, stepped in 
and righted deplorable dilapidations. Alas, that their honourable efforts have at 
present to come so late! 

I feel I shall be expected to say something about notification of which I have 
had experience in Paddington for many months. Although the legal limitation of 
the type of case which can be notified militates against the usefulness of it, I 
think it is still worth while and of value. The British Medical Association’s 
Report took the line that notification should be confined to districts in which means 
of supervising the children notified were available. I should myself go further than 
that. After all, notification does afford a keen medical officer of health opportunity 
to deal with some unhealthy houses and to make matters better. 

As regards increased supervision of rheumatic children, it may be said that the 
Children’s Hospitals have responded magnificently. Glasgow had a “clinic” for 
some two years before the publication of the British Medical Association’s Second 
Report. Since then many others have been inaugurated. I shall not mention names 
lest I should leave out some unknown to me. In London I know of four schemes 
at work and I read of the probability of four more, and scarcely a week passes but I 
hear from some provincial city that there is some plan under consideration. I can 
fully confirm the conclusions of the Report on the schemes they enumerated. One 
thing I would like to emphasize is that, whatever scheme is adopted, the word 
“rheumatism ’”’ must appear in its title. It is difficult enough to get people to 
understand the danger of heart disease in children, and if the supervisory scheme is 
labelled a ‘‘ cardiac clinic” opportunities for the prevention of heart disease must be 
much curtailed. Call it a “rheumatism” centre, and you may catch the parents 
who, although totally unaware of the danger, or presence, of heart disease, do know 
that their child complains of rheumatic pains. 

The accommodation for heart cases needing protracted treatment has of late 
increased rapidly. I need not enumerate the various plans adopted. Though they 
are in themselves excellent there is a tendency to place the accommodation too far 
uway from the metropolitan hospitals, so that the relief afforded to the hospitals is 
not as great as it should be. To give an actual example: at the time of writing this, 
every bed of mine at Paddington Green Children’s Hospital except one is occupied 
hy a rheumatic patient, and 50 per cent. of the rest of the medical beds. Not one 
of these patients is fit to travel thirty miles, yet several could be moved to an 
institution near at hand, were beds available. 


ScHOOL MEDICAL SERVICE. 

I have left until the end the consideration of the part to be played by the school 
medical service as I have specially been asked to give my views in this matter. 
These I must preface by saying that I have no practical experience of school work. 
| have never seen a school inspection and I gather that there is a good deal of 
difference in the ways in which such inspections are conducted. Further, just as 
one practitioner does not live by his opponent’s successes, 1 suppose hospitals are 
upt to see the failures rather than the successes of the scliool medical officers. 

Administrative Measures.—One of the most urgent reforms that the school 
inedical service should secure is concerned with the warming and drying of children 
who arrive wet at school. If this cannot be carried out the child should be sent 
home. We see too many children laid low by acute rheumatism, after “ getting wet 
through,” to doubt the danger of it. Further, we hear complaints that children get 
chilled in playgrounds and lavatories. 
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Again, certificates stating that a rheumatic child should not attend school on wet 
days, and that in convalescent cases it should attend for half days only, should be 
allowed. I gratefully acknowledge that in Paddington I have met with no difficulties 
in these matters. 

I know that the system of grants as at present in working militates against the 
use of medical common sense in the attendance of delicate children; yet we must 
insist upon the fact that the school exists for the child, and not the child for the 
school. 

Detection.—I am afraid it must be confessed that the ordinary routine of school 
medical inspections fails to discover the rheumatic child or the victim of heart 
disease in the great majority of cases. The questions arise: (1) Ought this 
diagnostic work to be expected of the school medical service; and (2) if so, on what 
lines does its routine require alteration ? 

I have read in the editorial columns of The Medical Officer that diagnosis of 
disease is not part of the work of school inspections. If this is so, we need say no 
more about it, but if the school service has a higher ideal for itself than this, what 
shall it do to enable it to detect the rheumatic child? Evidently it will need to turn 
its “inspections” into examinations; to interview parents; to have facilities for 
examining a heart when the child is lying down as well as standing up. How these 
things are to be done, if they are to be done at all, I do not know; I only state the 
bald fact that until they are done the rheumatic school child will go on being missed 
as at present. 

Treatment.— Unless re-examinations can be frequent, the supervision of rheumatic 
children should not, in my opinion, be part of the duties of the school medical 
service. As regards treatment, I agree absolutely with the verdict of the British 
Medical Association’s Report which was to the effect that no one should undertake 
this who has not at hand the facilities for dealing with every emergency that may 
arise in a rheumatic case. To draft these children to minor ailment centres and the 
like is to fail to appreciate anything of the real nature of the disease and would, I 
am sure, be a disaster. The treatment must be left to practitioners and hospitals 
available at any time, and ready to deal with any acute rheumatic manifestation, 
however sudden or severe. 


The Pathogenesis of Rheumatic Fever in its Climatological 
Relationship to a Possible Insect Carrier. 


By J. Tertius CuarKE, L.R.C.P., M.R.C.S. 


ABSTRACT.—A short while ago a special sub-committee of the British Medical Association 
[1] sat to inquire into the problem of rheumatic heart disease in children, and suggested, 
among other conclusions, that the material for any accurate world map of the incidence of 
rheumatism was probably not available. My objects in presenting this paper are :— 

(1) To provide data for this map. 

(2) To show that the geographical distribution of rheumatic fever coincides with that of 
the common rat flea, Ceratophyllus fasciatus, and 

(83) To suggest that this disease is caused by a protozoén, spirochete or allied organism, 
which is carried by that flea. 


My chief claim to a hearing on this subject is rather a curious one, but is 
explained by the nature of my evidence. It is that I am totally ignorant of the 
disease. During more than thirty years of service in the Malay Peninsula I have 
seen 100,000 in-patients and probably as many out-patients, including natives from 
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all over China, India, Malay, Java and Ceylon; Eurasians of varying descent, and 
uropeans. Yet I have never seen either typical rheumatic fever, chorea or sub- 
cutaneous nodes; nor have I ever found mitral stenosis post mortem. 

Since I consider that the word “rheumatism” is of no more value in diagnosis 
than “ febricula,” “ angmia,” or “ P.U.O.,” I am avoiding its use in this paper. 


GEOGRAPHICAL DISTRIBUTION OF RHEUMATIC FEVER. 


Although lumbago and sciatica occur in both Europeans and natives, I should 
say that they are less frequent in Malaya than in England, and my experience is 
that men remain supple to a much greater age in the tropics than they do at home. 
[ knew a man who nearly won the hurdles in his fortieth year and of an elderly lady 
who was a cripple from osteo-arthritis in England and was so much better in Malaya 
that she refused to return home. It is a significant fact that the heading ‘ rheu- 
matoid arthritis ’’ has disappeared from the official returns of the Straits Settlements 
and Federated Malay States and does not appear in those of the Panama and of the 
United Fruit Companies. Inflamed tonsils, however, are as common in the tropics 
as in England. 

The reason why I dismiss these conditions so briefly is my strong opinion that, 
until the cause of rheumatic fever is known, attempts to relate it with the various 
forms of pain which are popularly called ‘ rheumatic”’ simply confuse the clinical 
issue, as they have undoubtedly confused the geographical one. By rheumatic fever 
[ understand a certain disease with a fairly well-defined syndrome. I have been 
looking for this disease for thirty years both clinically in hospital and in Government 
reports, and have come to the conclusion that it does not exist in the tropics at or 
about sea-level. I think it only fair, moreover, that any evidence of its occurrence 
in these regions should be based on absolutely definite diagnosis. I stress this 
because a certain number of observers have reported rheumatic fever from the 
tropics and I know how extremely easy it is to make mistakes. 

Any form of septic or toxic arthritis is readily confused with rheumatic fever. 
A swollen joint accompanied by fever may be due to many different causes ; for 
instance, the anemia of ankylostomiasis and the fever of malaria, when they occur 
in conjunction, may be associated with swollen joints and cardiac murmurs. Swollen 
joints and cardiac murmurs, again, not infrequently follow dysentery. Typhoid 
fever sometimes assumes a rheumatic form [2], and cerebro-spinal fever has been 
known to simulate rheumatic fever |3]. Castellani states that the after-effects of a 
typical attack of dengue may be clinically indistinguishable from polyarthritis of 
rheumatic origin [4|, and cases of subacute osteitis may be accompanied by a 
cardiac murmur and have been mistaken for rheumatic fever. Sir D’Arcy Power 

5| has recorded two cases of trichinosis diagnosed as acute rheumatism. A case 

of alleged rheumatic fever in the tropics was published in the Lancet some ten years 
ago [6], but I myself saw this patient and did not agree with the diagnosis. The 
condition did not correspond with the recognized syndrome of the disease. In 
issessing the value of the evidence of returns, it must be remembered that many 
cases are diagnosed by native assistants, who are obliged to give a diagnosis but 
are not necessarily very competent. As I have contended before [7], most tropical 
stations habitually return “zero” for rheumatic disease, and the remainder report 
so few cases diagnosed as valvular disease of the heart that these few are more 
likely to be errors of diagnosis than real cases. 

By “tropics” I mean strictly that area between the latitudes of 23° 28’ N. 
and §. It is common to speak of the whole of India as “tropical,” but in 
actual fact only about one-third of the peninsula and only a very small part of China 
are within the zone. Moreover, only about one-half of tropical India is at or about 
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sea-level. I have little information about the highlands of the tropics, but what | 
have indicates that rheumatic fever does not occur there either. 

I will give a few figures to illustrate the rarity even of alleged rheumatic fever. 
During the period 1912-17 I received, as Registrar of Births and Deaths for the 
State of Perak, 97,914 records of death, in a mean population of 548,606. Not 
one death was attributed to rheumatic fever. The combined returns from the 
hospitals of the Federated Malay States, Singapore and Penang for 1925 showed 
143,983 cases treated as in-patients. Two of the cases were called chorea, and 
ninety-three, or 0-08 per cent., were diagnosed as rheumatic fever. The corresponding 
figure for St. Bartholomew’s Hospital is 2:19 per cent. and for St. Thomas’s Hospital 
1-8 per cent. The number of cases of mitral disease, kind not specified, was 349, but 
since neither I myself, nor Dr. J. T. Duncan, nor Dr. W. Fletcher, both very capable 
pathologists, ever saw a case of mitral stenosis at autopsy, I think it improbable 
that any of these were cases of true mitral stenosis. Septic and infective endocarditis 
are seen in the post-mortem room. 

Drs. David and Beatrice Carrier Seegal [8] showed clearly in a recent paper how 
the incidence of rheumatic fever in Canada and the United States decreases as the 
tropics are approached (see fig. 1). Out of very considerable total figures the number of 
cases returned as acute rheumatism from the plantations of the United Fruit Company 
and other places in the tropics, such as Nigeria, is so small or the ratio of the 
number of heart cases to the number of cases of rheumatic fever is often so 
different from the ratio which pertains in countries in the temperate zones, as to 
raise a doubt of the diagnosis, unless the patients have come from outside. 

From Calcutta, which is just inside the tropics, only one doubtful case has been 
recorded in 4,800 post-mortem examinations during the last thirty-seven years ; this, 
says Sir Leonard Rogers [9], is ‘a striking confirmation of the practical, if not 
complete, absence of rheumatic fever in Bengal.” 

I submit that these figures and my own observations show that rheumatic fever 
does not occur in the tropics. 


THE GEOGRAPHICAL DISTRIBUTION OF THE RAT FLEA, Ceratophyllus fasciatus. 


As I mentioned in a previous paper [10], the common rat flea of northern 
climes, Ceratophyllus fasciatus, has not been found in the tropics. This is confirmed 
by Dr. Jordan, of Tring, who says that the habitat of the species extends roughly 
from the Azores to Asia Minor, from Cyprus and Italy northwards to Scotland, North 
Russia and Scandinavia, and thence eastward, probably over Siberia, to Japan. It is 
also found in Cape Town, on the southern coasts of Africa, and all over North 
America as far south as latitude 30° N. [11]. It is found on the south coast of 
Australia, but not in the centre or north [12]. According to Drs. Jordan, Darling, 
Dunn, Carrol Fox, and Hirst, it has not been found in the tropics. Its distribution, 
in fact, corresponds with that of rheumatic fever; neither is found in the tropics, 
but both are common in temperate climates. The common brown rat is somewhat 
similarly distributed but is becoming more widely spread. 

Fleas [13] are delicate animals and susceptible to temperature and moisture, and 
the reason for the absence of this species from the tropics is purely climatological. Its 
optimum temperature is about 60° F., and the minimum temperature of the tropics 
is undoubtedly lethal to it. The mean of Malaya is 79° or 80° F., and the yearly 
range is not more than 26 F. This is a fairly representative tropical climate, and 
Ceratophyllus fasciatus cannot stand such temperatures for long. Its upper limit 
for continued existence seems to lie at about 70° F., which in England is only 
reached for a few hours at a time. The flea requires humidity for all its life 
phases, but not too much, and in its larval and most delicate state a wet skin kills 











— 




















ina 


Per 
1-50 
1-35 


1:20 





Year (915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 


OO Latitude Area 50°-45° 
G- —@ 7 ” 45°- 40° 
O-e+-O 3 ” 40°- 35° 
O—O + = 35°- 29° 


Fic, 1.—The average yearly percentage of rheumatic fever in terms of total hospital 
admissions in each of the four latitude areas. Note the fall in the incidence of the disease 


in all the latitude areas. 
(From the Journal of the American Medical Association, ii, 16.) 
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Fic. 2.—Showing that the cause of the rise in the amount of rheumatic fever begins in the 


early part of the year. 
From the Lancet, 1883, ii, 720.) 


b ied 
7 
s¢ 
s% 
7* 
7° 
es 
3% 
ss 
” 
ss 
ch) 
79 


he] 


9 


9 


ss 


7 
s? 











PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





52 Clarke: The Pathogenesis of Rheumatic Fever 


it at once. It flourishes in a humidity of 70 per cent., which means a certain 
degree of damp in the environment, but, since excessive moisture kills the larvex, 
a high level of ground water is inimical to its multiplication. 

Rattus norvegicus, its host, lives in out-door burrows and under dwellings, not in 
the upper storeys of houses. Ceratophyllus fasciatus is essentially a nesting flea, 
and its larve do not thrive outside a rat’s nest, as they depend for their nourishment 
on the feces of the parent. It is a town flea; in the country the common rat flea is 
Ctenophthalmus agyrtes, which does not bite man. Ceratophyllus fasciatus can 
reproduce on a meal of human blood, but it will only bite certain persons, a fact 
which may provide an explanation of the so-called rheumatic diathesis. Possibly 
the chief factor in a rheumatic diathesis is an attraction for Ceratophyllus fasciatus. 
Some people seem to be insusceptible to malaria, a disease known to be insect-borne. 


ENVIRONMENTAL CONDITIONS COMMON TO RHEUMATIC FEVER AND TO THE 
RAT FLEA. 

Sir Arthur Newsholme [14] showed that a high level of ground water was 
inimical, and a hot, dry summer favourable, to the occurrence of rheumatic fever. 
The larva of Ceratophyllus fasciatus would be killed or would thrive according to 
which of these conditions prevailed. Recent reports confirm many observations that 
the peak of the disease occurs in the latter part of the year, that it is a disease 
of towns rather than of the country, that it occurs mostly among the poor, 
and is most frequent in damp houses and those situated at low levels and near 
water, in basement and lower rooms. These environmental conditions are favourable 
to rats and therefore to a large extent are those which encourage rat fleas. Another 
flea-borne disease—plague—was a disease of the poor and lowly. An exception to the 
rule that rheumatic fever is prevalent in low-lying houses near water is provided by 
the schools of Eton and Beaumont [15], but at these institutions the rat, and 
therefore its flea, would hardly be tolerated. The long life of Ceratophyllus fasciatus, 
sometimes more than 600 days, may explain Sir Arthur Newsholme’s statement that 
the disease follows one, and more especially two hot summers, and suggests that the 
incidence may depend on the meteorological conditions of the earlier months rather 
than on those of ithe latter half of the year. It is generally agreed that rheumatic 
fever is a disease of the later months of the year, and also that the peak of the flea 
incidence is in September, but the rise of both curves begins early in the year. Both 
are at a minimum in February or March, and the disease reaches its maximum 
in October and November, after a maximum flea incidence in July, August and 
September (see figs. 2 and 3). 

A PROTOZOAN CARRIER. 

One who has spent most of his life in the tropics tends to think in terms of 
insect carriers when faced with a disease of disputed origin. Moreover, and 
especially since few bacilli need an alternative host, he will think of a protozoén 
or of its near relative, a spirochete. 

Drs. Coombs and Poynton [16] point out that “the anatomical features of the 
human reaction to rheumatic infection are sufficiently constant to justify the belief 
that the cause is a specific infective agent of constant virulence.”’ They admit that 
the serological tests on the organisms suspected up to date have not helped them to 
form a conclusion, and point out that “the human lesions are conspicuously 
proliferative, and importation of cells from a distance is a subsidiary feature.’’ 
The histological structure of Aschoff’s bodies recalls the histo-pathology of syphilis, 
sleeping sickness, Delhi boil and malarial spleen, rather than the diseases and lesions 
which are caused by streptococci. 

My reasons for thinking that rheumatic fever is not caused by a bacillus are 
as follows :— 
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Atmospheric humidity 


Maximum temperature 


Minimum temperature 


Average number of 
C. fasciatus 


Grass thermomete1 


Average number of 
C. agyrtes 





July Aug. Sept. Oct., 1911. Nov.-Dec., 1910. 
Fic. 3 —Showing that the cause of the increase in the number of C. fasciatus must 
begin early in the year. 
(From Parasitology, 1913, vi, 10.) 


) In 30 per cent. of the cases no bacillus of any kind has been found. 
) No bacillus found has ever fulfilled, even partially, the postulates of Koch. 
3) Those which have been incriminated differ considerably in their characteristics 
and give no serum reactions. 

(4) All experimental attempts to produce the characteristic pancarditis have 
failed. 

(5) All bacilli are of world-wide distribution but rheumatic fever is not. 

Now the disease is obviously specific and obviously due to a living organism. 
If, therefore, bacilli are ruled out, as I think they should be, I submit that there is 
strong presumptive evidence for suspecting a protozoén as the cause. Protozoa, 
unlike bacilli but like rheumatic fever, are unevenly distributed in the world, and the 
lesions of the disease are formative and proliferative rather than exudative. The 
slight leucocytosis of rheumatic fever is, apparently, mononuclear [17]. Moreover, 
since the geographical, climatological, meteorological and local conditions which 
favour the incidence of rheumatic fever also favour the multiplication of Cerato- 
phyllus fasciatus, it is reasonable to suggest that this flea is the host of a protozoén 
or spirochzete which is the organism responsible for the disease. 

I cannot claim to have proved anything, but have shown some coincidences, and 
I believe that the facts are so striking as to be worthy of further investigation. 
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Discussion. —Dr. S. MONCKTON COPEMAN (the President) said that they had made somewhat 
of a new departure by having, on the same evening, two papers dealing with the same subject, 
though from different aspects. Each of these had been of much interest, and with regard to 
that by Dr. Tertius Clarke, he regretted that Professor Major Greenwood, whose criticism of 
it from the statistical point of view would have been specially valuable, was unavoidably 
absent. The views expressed in Dr. Reginald Miller’s paper as to the distribution of rheumatism 
in the various social strata were both novel and interesting, but further research was required 
before his conclusions could be considered as definitely established. It would be generally 
admitted that the influence of cold and damp in predisposing to incidence of rheumatism was 
considerable, but in the course of official inspections in rural districts in which rheumatism 
was by no means unduly prevalent, he (the President) had not infrequently come across 
numerous instances of dampness of dwellings far worse in degree than any that he had met 
with in urban districts. It seemed, therefore, that some other factor must also be concerned, 
in addition to that on which Dr. Miller had laid such special stress. 


Dr. J. A. GLOVER said that the pioneer work of Dr. Miller had ranked him as one of 
childhood’s benefactors. He (the speaker) was not, however, in full agreement with many of 
Dr. Miller’s contentions. He did not believe in that view of the class incidence of acute 
rheumatism which Dr. Miller had described whereby, although rheumatic infection was a disease 
of the poor, it was not a “ poverty disease" in the strict sense, being less common in the 
poorest than in the upper strata of the poorer classes. This view had arisen chiefly from 
two facts: (1) that so much of the pioneer work on child rheumatism had been done in this 
country by the physicians at Great Ormond Street and other West End hospitals and clinics, and 
(2) that the very poorest did not bring their children for attention until they were really 
seriously ill, and hence would not attend rheumatic clinics or out-patient departments for the 
milder manifestations of rheumatism. On the other hand, to these clinics and to the out- 
patient departments of the children’s hospitals the careful parents belonging to the upper 
strata of the poor classes brought their children, often with the less acute manifestations of 
the infection, and this fact had had a selective influence upon such series of patients as 
Dr. Miller’s. 

Whilst Dr. Still appeared to favour Dr. Miller’s contention in his conclusions in the Medical 
Research Council's Report on Social Conditions and Acute Rhewmatism, founded upon the 
observations of three groups of observers, one in Glasgow, one in Great Ormond Street, and 
one at St. Thomas’s Hospital, he (Dr. Glover) contended that the actual results shown in 
Table 21 (p. 46) and Table 22 (p. 48) for St. Thomas’s Hospital showed that the proportion 
living under good conditions in the rheumatic was lower than in the control, although the 
difference was not sufficient to be regarded as significant. The conditions in Glasgow were 
so different from those in London, and the conclusions of the observers so guarded that 
there was no real support for the theory in them, whilst at Great Ormond Street no data for 
control children were prepared for comparison with those for the rheumatic children. 

A table giving the admissions of children for acute rheumatism, chorea and rheumatic 
carditis to all the London infirmaries' in 1926, proved that the admissions in the poorer 
neighbourhoods were much the more numerous. In Poplar, for example, they were more 


1 See “ Acute Rheumatism in Children,” Report 44, Ministry of Health, p. 47. 
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than ten times more numerous than in Marylebone, with about the same number of beds in 
each institution. He also drew attention to Cardale’s work,’ and to American work on the 
relation of acute rheumatism and malnutrition. 

He agreed with Dr. Miller as to the importance of dampness in houses as an etiological 
factor, but thought, in his desire to emphasize its importance, that Dr. Miller somewhat 
depreciated the value of other equally important factors, such as poverty and overcrowding. 
He thought, for example, that the high attack rates for rheumatic fever shown by Dudley * for 
the Royal Naval Training Schools at Greenwich and Shotley (compared with the attack rates 
of the Poor Law Homes given in the Medical Research Council's Report, p. 84, and with that 
of the elementary school children of London generally) showed the importance of infection in 
overcrowded sleeping quarters as a factor. 

With regard to the influence of habitation near rivers or old river beds, there appeared to 
be a good deal in it with regard to towns, as in such habitations the poorest classes almost 
always dwelt. The point was an elusive one. Dr. M. Young’s* map of organic heart disease 
in England and Wales showed the fen district of the Ouse in Cambridge and Huntingdon to 
be one of the two areas (the other being Surrey) of lowest incidence. The President, he was 
sure, would agree that in this fen area there was much damp and defective housing, as well 
as the fen siting of the houses, with dyke, ditch and river on every side, yet rheumatic 
carditis was infrequent. 

Dr. SHRUBSALL said that the work of Dr. Jean Gilmour (Dr. J. R. F. Shrubsall) based on 
observations in the course of school inspections showed that there was a somewhat greater 
frequency of cases of rheumatism and rheumatic heart disease in those districts which were 
adjacent to the courses of old rivers now diverted underground. Of other associations the 
closest were with the presence of enlarged tonsils and adenoids, and with insufficient clothing. 
The areas in which cases were found were often poor, but not by any means always the 
poorest. A striking feature was that in Jewish schools there were always fewer cases even in 
poor areas. This, the investigator thought, was associated with the greater care, better feeding 
and more careful clothing of the Jewish children, who were less likely to remain in the streets 
at all hours regardless of the weather or to sit about at home all evening in wet things. In 
other words, while the houses of the Jews had some degree of home comfort, the houses of 
the true Londoner seemed at that date to show no effort for comfort. This state of things 
had to some extent changed since the date of Dr. Gilmour’s research. 


Dr. J. NAIRN DOBBIE said Dr. Miller had suggested that rheumatic children should not be 
removed 80 or 40 miles; during the last year the L.C.C. had sent 170 children to Carshalton 
and Highwood by ambulance—Carshalton was 134 miles and Highwood 19 miles from the 
Mansion House—a third of these children had gone direct from one or other of the large 
general hospitals and in no case had there been untoward results. 

With regard to age incidence. It was only in handling a large number of normal children 
(entrants between the ages of 3 and 5 years) that the beginnings of rheumatism could be seen. 
He (the speaker) had reported (L.C.C. Annual Report, 1924) on the type of young child who 
later developed rheumatism. It was the “nervous child,” so graphically painted by Sir 
George Newman in his Annual Report for 1926, that provided the soil in which the seeds of 
rheumatism took root. It was not the “ catarrhal”’ child for, although the tonsils were almost 
invariably enlarged and inflamed—the enlargement was often not very noticeable clinically, 
and adenoidal growths were seldom a feature—while exudative conditions of mucous 
membrane were rarely seen in rheumatic children. It was surprising that environment was 
now so widely held to be the sole influence in establishing disease. Environmental factors no 
doubt supplied the immediate causes but they acted on a constitution already biased in one 
or other direction. How otherwise can we explain the liability of one person to develop 
pneumonia and another rheumatic fever when exposed to a severe wetting or chilling ? 

In 100 cases of rheumatic children in which he (the speaker) had personally investigated 
the heredity and the social and environmental factors, sixty-six gave an immediate family 
history, eleven more gave a history in close collaterals, and in only twenty-three cases could 
no history be obtained. Deaths from rheumatic hearts or rheumatic fever were reported 

1 L.C.C. Se hool Medical Officer’s Report, 1911, p. 159. 
; 5: F. Dudley, “ Droplet Infections,” Special Report ‘No. 111, Medical Research Council, p. 44. 

' Lancet, 1995 (ii), p. 590. 
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in four parents below the age of 45, and four brothers or sisters had died from the same 
disease. 

Dr. Glover had shown some of the weaknesses in the theory that rheumatism was iot 
a disease of the very poor. In school work there was the greatest difficulty in getting slum 
children to go to residential and convalescent homes. Such children used to a haphazard 
life of squalor and misery took badly to a regular and wholesome regime. This constant 
condition of poor nurture was the normal in such homes and as the parents did not realize 
that such conditions were abnormal the children do not attend hospital. Moreover, their 
survival value was very low and only the fittest of them reached school age. They escaped 
from their adverse home conditions as they spent their waking hours in the street, meagrely 
clad, so that air and such sunshine as there was had its beneficial effects, and they were fed 
in school. But even so, in his (the speaker’s) 100 cases, thirty-five children had come from 
“slumdom” and a further fifty-three were borderline slum dwellers, so that rheumatism 
in London children seemed to be largely an expression of the poverty of their homes; a 
factor such as dampness seemed merely one of many adverse influences which destructively 
converged on these unfortunate children. 

If rheumatism was simply the expression of adverse environmental factors, prevention 
would appear to consist in bridging the gap between the Maternity and Child Welfare Scheme 
and the School Service by opening Nursery Schools run on open-air lines in which the 
incipient or pre-rheumatic child might escape for five or six hours a day from the devitalizing 
influence of his wretched home. 

[The speaker, in conclusion. suggested that school medical officers would be highly 
honoured if Dr. Miller would visit the schools and see the work that was done. 

Dr. MILLER (in reply) said that our knowledge of juvenile rheumatism in rural areas was 
so scanty and unreliable that he would prefer to leave unanswered the President's question as 
to the distribution in these districts. Dr. Nairn Dobbie had spoken as one knowing the 
disease practically, and his criticisms were most welcome. He (Dr. Miller) did not acquiesce 
in Dr. Dobbie’s view on the rheumatic diathesis, and regarded the so-called “ pre- 
rheumatic ” and “ pre-tuberculous” children as early and latent cases of those infections. 
Dr. Glover’s figures from the infirmaries could not be accepted as proof of his point, nor 
should he (Dr. Glover) be allowed to show Dr. Young’s map, which its author regarded as 
demonstrating the influence of cold and damp on rheumatic heart disease, as demonstrating 
the exact opposite. The real question at issue was the point of the class-incidence of 
rheumatic infection in children. It could be stated thus : Poverty was obviously a predominant 
factor, but was it the only factor which determined the incidence of rheumatism in the poor 
and also the distribution of that incidence amongst them? If so, then the disease must 
coincide with poverty, high invalidity-rate, overcrowding, destitution, and so on. If not, 
if damp was an additional factor of real moment, then a different distribution of rheumatism 
amongst the poor would be found. He himself held that it had so been found, but rather than 
argue over the results as yet obtained we should try to settle upon what test we could agree to 
place reliance. He (the speaker) thought that the only satisfactory test was the study of the 
distribution of rheumatism in towns and comparatively small areas, to see if the “ poverty 
map” and the “ rheumatism map ” coincided, or if, as Thomson had found in Birmingham, the 
influence of water-courses caused the rheumatism map to be to some extent different from 
the poverty map. No one denied that juvenile rheumatism was common in every grade of 
poor families. 

[In conclusion, Dr. Miller referred to the immense amount of detailed knowledge of the 
disease which had been acquired amongst clinical physicians and expressed the hope that 
the work to be done on the public health aspects of rheumatism would be founded upon the 
knowledge already available to public health workers. Let there be in this disease no gulf 
between bureaucratic medicine and clinical medicine. 

Dr. CLARKE (in reply) said that all that he had heard confirmed him more strongly in his 
rat-flea hypothesis, and submitted that the small amount of the disease in Holland was due 
to heating the houses with anthracite stoves, which produced heat and dryness, both being 
inimical to the larve of Ceratophyllus fasciatus, which required a low temperature and 
a high relative humidity. The map shown by Dr. Glover supported his theory, as the 
industrial North would be the home of Ceratophyllus fasciatus, whereas in the agricultural 
Eastern Counties this flea was largely replaced by Clenophthalmos agyrtes, which did not 
bite man. 
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Francis Home (1719-1813), First Professor of Materia 
Medica in Edinburgh. 


By Fleet-Surgeon W. .K Home. 


FRANCIS HOME was a member of a legal family, and was educated at Duns, the 
capital of Berwickshire, with which his family is connected. He was apprenticed 
to an Edinburgh practitioner. In 1742, though still unlicensed, he ‘joined up” for 
the War of the Austrian Succession as surgeon to the 6th Inniskilling Dragoons in 
Flanders, serving at Dettingen, 1743, and Fontenoy, 1745, not returning home till 
1748. His work in Flanders was commended by Sir John Pringle, Physician-General 
to the Forees and at the same time Professor of Moral Philosophy in Edinburgh 
(1734-1745). While in Flanders in the intervals of his campaigns Home studied at 
Leyden, then the leading medical school. 

He graduated (M.D.) at Edinburgh in 1750, was licensed by the College of 
Physicians there in 1751, and in 1752 became a Fellow of the College. 

Home’s first publication was his thesis on Remittent Fever (1750). It records 
his experiences in Flanders. “The first “febrile constitution” (epidemic fever), that 
of 1743, arose in September, he tells us, and was an intermittent, due to damp and 
hot days and cold nights, the cases very bilious and apt to turn to jaundice. 
Nature’s cure was by vomiting, and purging or epistaxis, and he had found it 
well to follow the same lines. The second “febrile constitution’’ was that of 
July, 1748, in many ways similar, but several cases seem to have had a malignant 
onset like that of tropical malaria, ending suddenly in death. He never saw any 
with a temperature above 104° F., seldom so much. Boerhaave used the thermo- 
meter with fever cases in 1735-40; hence Home’s inspiration. The first cases 
followed a very damp day, and the number of fresh cases varied with the humidity, 
of which he kept an exact register. The attacks were at first remittents, but in 
September and October they changed to intermittents, and by December they had 
greatly decreased. He opines that damp is the cause of all these fevers, the 
remittent form occurring only when temperature is higher. Damp relaxes the fibres, 
lessens perspiration, and so makes it difficult for the body to throw off the putridity 
which is in the blood. In a later work he prints the Regimental Orders aimed at 
the prevention of this disease. These he drew up at the desire of the Commanding 
Officer (Med. Facts and Expmts., 1759, p. 57). One item has interest, “ The Dragoons 
shall drink no water without it be first boiled,” to which he adds, “and a little 
brandy or gin mixt with it,’’ which seems less severely scientific. 

In 1751 Home published, in the form of a letter to Lord Marchmont, An Essay 
on the contents and virtues of Dunse Spaw, a detailed discussion of the physical, 
chemical, and therapeutical properties of the water of a spring at Duns, which he 
decides to be ferruginous and tonic; also anthelmintic, as an earthworm died sooner 
in that than in ordinary spring water ! 

He was much concerned at this time with chemistry, and in 1756 published two 
important works on the subject. One was Experiments on Bleaching, prepared “ at 
the desire of the Honourable Board of Trustees for the Improvement of fisheries and 
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manufactures.” It was read in different lectures, and the experiments described 
were performed, so far as possible, before the bleachers of the country. He examines 
the process of bleaching, and recommends that, in place of souring the linen with 
sour milk, uncertain in both time and dosage, bleachers should use dilute sulphuric 
acid, whereby the time of bleaching would be shortened by a half. This was a 
valuable improvement, and the Board paid him £100 for his experiments. He was 
thought to have made the industry profitable, especially in Ireland, and is generally 
credited with having thus improved the process. The book was translated into 
German, and published at Leipzig in 1777. The other was The Principles of 
Agriculture, to which the Edinburgh Society for the Improvement of Arts and 
Manufactures granted a gold medal as the best dissertation on the principles of 
agriculture presented tothem. He himself declared it a pioneer attempt to “ introduce 
a new science (i.e. chemistry) to the assistance of this art (i.e., agriculture).” It had 
three London editions (1757, 1759, 1776), a Dublin edition (1759), a French edition 
in 1761, and two editions in Germany (1763, 1779). The German translator, 
J. C. Wollner, points out that Home here shows for the first time that there is 
nutrient matter for plants in the air. Home shows a good grasp of scientific method, 
but is much hampered for want of laboratory equipment. He seems to have invented 
a quantitative soap test of the hardness of water for himself. 

In 1759 he issued his Medical Facts and Experiments. He reports here an 
observation which was not confirmed and explained for some 150 years. “I never 
saw the bark succeed,” he says, “if the blood was ‘sizy.’”” This being interpreted, 
means that the blood of malarial cases, not showing a polymorphocytosis, does not 
throw up a sizy or buffy coat, as does the blood of an ordinary suppurative infection. 
In other words, quinine has no specific action on fevers with suppuration, but only 
on malarial cases, which, having a leucopenia, do not form the sizy coat on the clot. 

In the winter of 1755 measles was very prevalent in Edinburgh, and some 10 per 
cent. of the cases died. “ Second attacks were not uncommon.” Our author reports 
one fatal case, and two others with months of convalescence. As the disease was 
very destructive he considered whether something to mitigate it might not be tried 
on the lines of the inoculation which had so reduced the dangers of small-pox. He 
thought it best to take the poison from the rash just after its climax, and from the 
most feverish patients. He found great difficulty in getting subjects for inoculation ; 
some he certainly had to pay. The blood was taken from a superficial incision, made 
where the rash was thickest, and was taken up on cotton. Next day or later an 
incision was made on each arm of the subject to be protected, and after a quarter of 
an hour, when the bleeding had ceased, “the cotton was put in,’ and remained three 
days in the wound. Twelve children were inoculated thus ; three failed. In the 
others with ‘ material’ aged 1-17 days, the rash appeared between the seventh and 
tenth days, the coryza a couple of days sooner. The inoculated disease was very 
mild. One case took measles again, rather more severely, five weeks later; this is 
considered a relapse as the epidemic had now ceased. He also attempted 
inoculations with cotton swabs from nose to nose, but without success. Measles 
was so much less dangerous and disfiguring than small-pox, that inoculation against 
it was not found worth while. 

In 1758 was published the first edition of his Principia Medicinz. In this book 
he discusses angina under two heads, angina inflammatoria, covering quinsy, venereal 
sore throat, and perhaps mumps, and angina maligna, a variety first, he says, 
described by Aretzus, lately prevalent in Spain and Italy, and accurately described 
by Fothergill ; chiefly a disease of children, very contagious, attacking perhaps a whole 
family ; a general disease, but specially affecting the fauces, causing great weakness ; 
very treacherous, and having a very unpleasant odour. It was, in fact, diphtheria 
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In 1765 he published his short work on “ Croup,” describing himself on the title 
page as His Majesty’s Physician.” Croup is stated to be a disease of children, 
suffoeative, with a sharp stridulous voice and trouble in swallowing. Twelve cases 
are reported. Three cases recovered in a week; the other nine all died, and 
in each there was found post-mortem a membrane in the throat and/or suppuration 
in the trachea and bronchi. These were clearly diphtheria. Yet they seemed to this 
very experienced physician to differ, clinically, from those he had hitherto seen, and 
they were so accepted by the profession. It seems to me that this differentiation of 
croup as a separate entity is due to the fact that Home carefully reported post-mortem 
appearances, which are not mentioned by either Huxham or Fothergill. “ Home’s 
publication aroused the attention of the whole medical world. Everywhere the new 
disease was actively studied, and Home’s statements were repeatedly confirmed.” ' 
We find his book translated into French as late as 1810, and his doctrine accepted 
by the Paris Academy of Medicine. Not until Bretonneau, about 1820, saw both 
angina maligna and croup in the same epidemic did these diseases come to be 
regarded as the same. 

In 1758 Home was chosen the first Professor of Materia Medica in the University, 
with the usual term of service in the University Clinical Ward in the Infirmary. 
In 1770 was published his Methodus Materie Medicx, a classified syllabus of 
drugs for the use of his students. There is in the Society’s Library a MS. volume of 
notes on his lectures delivered in 1775-6. It is likely that this was produced to the 
order of the famous Dr. J. C. Lettsom, who greatly admired Home’s system. In 
1775 he followed Cullen as President of the College of Physicians in Edinburgh, 
of which Lind had for some time been Treasurer, and when Lind’s book on Scurvy 
came out (1753) Home followed his teaching in his Principia. 

In the Society's Library are two small volumes, MS. Reports, by a student I 
think, of the cases treated in the clinical ward by Home during his tour of duty 
in 1776-7, sixty-five cases being set out at length. There is as yet little physical 
examination apart from the pulse and its rate, which occupies the place of the 
thermometer as a register of pyrexia. Pleurisy is known by a pain in the side, 
but is not distinguished from pleurodynia, and effusion is suggested without recorded 
reason. A case of lumbar girdle pain, difficulty in micturition and defecation, 
tremor, loss of power of walking, and history of venereal disease, was probably 
locomotor ataxia. After four unprofitable weeks he was treated with the moxa 
for three minutes, and actual cautery by burning cotton for two inches on each 
side of the spine. Thereafter he was discharged “ relieved.” Treatment was 
strenuous, every new pain got a blister, and some patients were discharged for 
refusing treatment, some “ absconded.”’ Of the sixty-five cases only three died in 
hospital. The professor took credit to himself for treating itch with the sulphur 
bath. “Half a pound of the Hepar Sulphuris, dissolved in the Warm Bath will 
serve, repeatedly heated ’’ for the use of a series of patients. 

In 1780 he published his last book, Clinical Experiments, Histories and 
Dissections,? in which he mentions that he had fermented the sugar of diabetic urine 
with yeast. This was his own clinical discovery. 

In 1798, aged 79, he resigned his professorship, and was succeeded by his son 

ames. He died in 1813, aged 94, and was buried at Earlston, Berwickshire. 


1 F. Léffler in Nuttall and Graham Smith, ‘‘ Bacteriology of Diphtheria,’’ London, 1913. 
2 Second edition, 1782; third edition, 17&3. 
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[January 4, 1928.] 


Skull with Post-mortem Trepan, assigned to the Mid-sixteenth 
Century. 


By M. L. TILDESLEY. 


THE skull which forms the subject of this paper has had an oblong section 
removed centrally from the upper part of the frontal bone. First, two parallel 
transverse cuts were made by a straight-edged instrument, which, while severing the 
inner table for about four and a half centimetres, grooved the outer table for another 
centimetre and a half, at both ends of the cuts, and went down into the cranial cavity 
to a depth of 6 mm. at the superior longitudinal sinus. The marking-out of the 
rectangular piece was then completed by longitudinal lines scored by the point of an 
instrument on the outer table. This was followed by the deepening of the scored 
line on the left and hard jabbing in places. Some pieces of the inner table being 
split off as the instrument was forced in. It was then inserted at the lower corner 
on the left and used to lever up the piece of bone marked off, breaking off that 
corner, but finally detaching the whole rectangle by a split along the scored line on 
the right. 

We are not surprised to find no indication of healing of the bone along these cuts, 
for no patient could be expected to survive such treatment ; and if it were attempted 
on the living the copious bleeding, as the first transverse cut entered the superior 
longitudinal sinus, would certainly defer the operator from carrying it further. The 
trepan must therefore have been post-mortem. But with what object? Since 
the operation cannot have been performed with any curative intention, we can only 
suppose some interest in the anatomy of the brain in this region, or some endeavour 
to detect the cause of a pain complained of during life, though as to the latter we 
may add that no sign of disease nor any abnormality can be seen now in the skull 
itself. Whichever of these two motives may have prompted the trepan, we should 
expect such an investigation to be comparatively modern. 

Since the interest of the specimen exhibiting this curious feature lies chiefly in 
the early date to which it is assigned, the evidence on which the dating rests must 
be given as completely as possible. 

History of Specimen.—For this skull we have incidentally to thank the Germans 
who bombarded Scarborough in 1914, and destroyed the modern coastguard station 
which at that time occupied an ancient and historic site on Castle Hill. This 
impediment to archeological research having been removed, a considerate Admiralty 
consented to rebuild the station on another site in 1921; and the very enlightened 
municipality of Scarborough decided to have the buried records of its past explored 
under the direction of Mr. F. Gerald Simpson, Hon. F.S.A. Scot. 

The excavation was carried out during the years 1922-25 with the greatest 
possible skill, care and thoroughness, and a preliminary account has been given in 
a pamphlet published by Scarborough Corporation in 1925 (The Roman Signal Station 
on Castle Hill, Scarborough, by R. G. Collingwood), the full scientific report by 
Mr. Gerald Simpson and the experts who have examined the human remains, coins, 
pottery, implements, etc., being still in course of preparation. 





state Xs 





| 


- 
4 
% 
: 
| 
bY 
. 














PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


1017 





Section of the History of Medicine 








Skull with post-mortem trepan, assigned to the mid-sixteenth century. 


63 











1018 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


64. Tildesley: Skull with Post-mortem Trepan 


Excavations revealed occupation of the site in the Early Iron Age, and the 
remains—superposed in order of time—of a series of buildings of which the first 
was a Roman signal-station. This was one of the chain of stations built on the 
headlands of the N.E. coast in the fourth century A.D, to give early warning of the 
approach of Saxon invaders. 

The crumbling and collapse of Roman power in England was followed by the 
crumbling and collapse of Scarborough signal station, but after some centuries of 
disuse, part of its foundations were used again as the foundations of a Christian 
church. 

From the time when Christianity first became a power in the Roman Empire its 
tendency was against the sanitary Roman law—enforced since the fifth century B.c. 
—of burial without the city boundaries, and gradually the Christian tendency won. 
First the saints were enshrined in churches; then the emperors were privileged to 
lie near them; then bishops began to be honoured ; finally, private persons; and 
the struggle was formally ended in the Roman Empire in the ninth century by the 
Emperor Leo abrogating the interdict, which was no longer effective, to prevent 
burial within the city walls. In England the Saxons also followed the more sanitary 
practice while still pagan, but within a century of the spread of Christianity among 
them in the seventh century A.D., graves were clustering in and around churches, 
and consequently often lying among or near to places of habitation. This became 
the rule, and so remained, until, in the middle of the nineteenth century, the growth 
of London and the horrors of overflowing churchyards, such as Dickens depicts in 
Bleak House, at last compelled the closing of burial-places in its central areas and 
their removal to the outskirts. 

Thus graves were found around the first church on Castle Hill, and a jet brooch 
in one, dated by Mr. Reginald Smith, F.S.A., at about eighth century A.D., shows 
that this church was pre-Conquest. It was destroyed probably at the sack of 
Scarborough by Harald Hardrada and Tostig in 1066. A century later when 
Searborough Castle was first built in stone to replace the earlier Norman castle in 
wood, the Roman ruins were cleared away and a new chapel, longer than the earlier 
one, was built on the site of the old. It must have been complete before 1189, when 
we know that Richard I gave its revenues to the Abbey of Citeaux near Dijon. This 
building, again, was restored and partly rebuilt during the fourteenth and fifteenth 
centuries. Around and within the post-Conquest church there gathered graves as 
before, but the ground-level having been raised by accumulations in the interval, 
they lay higher, so that over most of the graveyard site the post-Conquest can 
be clearly distinguished from the pre-Conquest graves by the difference in level. 
Although very few Christian graves contain datable objects, a pewter chalice in one, 
and a trefoil carving on the slab covering another of the upper-level burials served 
to confirm the medieval date. 

It is from one of these upper-level graves that the trepanned skull in question 
was taken. The earliest of the series would be dug, as we have seen, in the twelfth 
century, but how late a date can be put to the last one? And, consequently, what 
is the limiting date for the skull ? Let me put before you the evidence which has so 
far been brought to bear upon this point. 

Mr. Simpson’s excavations showed that the final alterations to the church left it 
of the same width but 15 ft. shorter, and with a priest’s house attached; records 
prove that this was standing in 1538. A paved, circular track for a horse-mill lying 
inside what had been the chancel of the church, and a block of domestic buildings 
belonging to the castle built along its north wall, made it clear that the next stage 
was the complete secularization of the church buildings. This stage most probably 
terminated after the Siege of Scarborough, in 1644-45, when the Castle was 
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ordered to be demolished and the buildings on the church site were doubtless 
included. 

At exactly what date between 1538 and 1644 the church was closed and the 
domestic buildings erected is not known; but the history of the Reformation makes 
it probable that the date would not be much later than the middle of the sixteenth 
century, and the proportion of sixteenth-century domestic pottery represented in the 
sherds found confirms this view. Unlike the ruined churches of Ireland, which at 
the Reformation were destroyed against the will of the population, and so continue 
to be used as places of sepulture down to this day, the churchyards in England 
ceased to be used at about the same time as the churches they surrounded. 

One object found in an upper-level grave was at first thought to be perhaps 
incompatible with the mid-sixteenth century date thus indicated as the latest at 
which the churchyard was used. This was a leaden bullet found in a skull. It 
was, however, submitted to the Curator of the Tower Armouries (Major Charles 
ffoulkes), who reported as follows :— 


“From what I imagine to have been the original form of the bullet it is quite possible 
that it fitted a smooth-bore arquebus of the middle of the sixteenth century. We have in 
the Tower several specimens with calibres ranging from 0-52 to 0-85, but I should add that 
weapons of a later date of the same calibre were in use right up to the eighteenth century.” 


The bullet is thus seen not to be inconsistent with our dating of the upper-level 
graves as mid-twelfth to mid-sixteenth centuries. 

A case of pre-mortem trepanning in a mediwval cemetery would occasion interest 
of course, but no surprise. ‘ Works on surgery of the . . . . thirteenth century show 
that some at least at this period practised the operation for injury to the skull on quite 
rational principles’ (I quote from a paper by Sir Charles Ballance); and there are 
also records relating to the fourteenth and sixteenth centuries. But a post-mortem 
investigation such as this is more likely to be correlated with the great growth of 
anatomical study which began in the sixteenth century. I have gathered the 
following events and dates from Dr. Charles Singer’s Evolution of Anatomy :— 


1540. Barber-surgeons licensed by Henry VIII to anatomize four felons a year. Demon- 
strations given. 

1548. Vesalius published his great work, the Fabrica: printed in Basle. The seventh book 
treats of the brain. 

1545. The work was pirated in England and exerted considerable influence. (It appeared 

in three editions.) 

1553. Second edition, in English; translated by Nicholas Udall. 

1557. Attendance at barber-surgeons’ demonstrations compulsory to members. Anatomy 
theatre erected. 

1565. Elizabeth granted the right to dissect to the College of Physicians. 


These events signalize the beginnings of modern anatomical study in England in 
the mid-sixteenth century; thus our two periods meet, and we are permitted to 
conclude that the mutilated skull we have been considering bears the marks of the 
new scientific tendency towards personal investigation of the body itself, and dates 
from the beginning of this new era. 
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Note on a Very Rare Journal. 
By Surgeon Rear-Admiral BAanxart, K.C.V.O., etc. 


Ir is strange that all record should disappear of a medical journal, printed in 
London in the nineteenth century and of great interest to contemporary readers. 
Yet this has happened to The Weekly Medico-Chirurgical and Philosophical 
Magazine. The first number was issued on February 8, 1823. The last and forty- 
eighth number on January 3, 1824. I happen to possess the complete files of this 
journal of which no copy is in any public library in this country, so far as I have 
been able to ascertain after a considerable search. Inquiries in medical and other 
journals and elsewhere have also failed to elicit news of any other set save an 
imperfect one at the Surgeon General’s Library at Washington. The case must be 
very exceptional. 
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[February 3, 1928. } 
The Patron Saint of Laryngology. — 
By Jopson Horne, M.D. 


THE coincidence of the date of this meeting of the Section of Laryngology with 
that of the anniversary of the martyrdom of the patron saint of all those suffering 
from diseases of the throat makes the present occasion most appropriate for a 
contribution on medical hagiology. 

On February 3, A.D. 316, Saint Blaise, medical practitioner, throat specialist, 
bishop and martyr, suffered martyrdom. ; 

Blaise started his career in Armenia as a general practitioner, and in a very 
wide sense of the word. For he is regarded as the patron saint against not only 
diseases of the throat, sore throat, coughs, quinsy and goitre, but also against 
whooping-cough and diseases of children generally, wild animals, winds and storms. 

He was the patron also of masons, stonecutters, plasterers, mill-stone makers, 
wool combers, wool carders and weavers, spinners, tailors, tanners, shoemakers and 
stockingmakers. A truly wide cult, but the inclusion of “ shoe and stockingmakers ”’ 
with sore throats and coughs” to-day is interesting. 

Blaise, on account of his saintliness, was made a bishop. In order to escape 
from the persecutions of Diocletian, he hid in a mountain cave and there became 
the friend of wild animals, blessing them and curing their ills, while the birds 
brought to him food. When his hiding-place was discovered, he followed the Roman 
soldiers sent to arrest him, and on his way performed many miracles, curing the sick 
and particularly children. 

He saved the life of an only son of a rich widow by removing a fish bone from 
the throat, for he was invoked especially for apparently his casus mirabilis, foreign 
bodies in the throat. When Agricola, the Governor of Cappadocia, saw that Blaise 
would not renounce his faith, he ordered him to be scourged and thrown into prison. 
Shortly afterwards he was taken from prison. As he refused to worship the 
heathen deities, he was tied to a stake and his flesh was torn with nails and iron 
combs ; for that reason wool combers claimed him as their patron. In one of the 
engraved portraits he is depicted holding an iron comb. He was imprisoned for a 
second time. He was taken before the Governor for a third time, and as he still 
refused to worship the idols he was cast into a deep lake, with a large stone tied 
round his neck. He rose to the surface, however, and walked upon the waters as 
though they were solid earth, thus converting many to the true faith. That so 
exasperated Agricola that he ordered Blaise to be beheaded, together with two 
children to whom he had been teaching Christianity. Tradition states that at the 
moment when his head was struck off Blaise prayed that he might be allowed to 
help all those who were suffering from diseases of the throat, and that a Voice 
said his prayer would be granted. It is on account of this prayer and the miraculous 


AP—LARYN. 1 











1022 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 





34. Jobson Horne: The Patron Saint of Laryngology 






































S. BraGio VEsSc. E MART. 


Dalla Pittura di Gio Domenico Perugino nella sagrestia di S. Carlo a Catinari in Roma. 


removal of the fish bone from the child’s throat that Blaise is believed to cure all 
complaints of the throat and neck. 

$4 [Dr. Jobson Horne expressed his indebtedness to Mr. L. W. G. Malcolm, 
(Conservator of the Wellcome Historical Medical Museum) for an extract from the 
article on Saint Blaise in “ Les Saints Patrons des Corporations,” by Louis du 
Broce de Segauge, and also to the Museum for the loan of engravings of Saint 
Blaise, which he had exhibited. Through the kindness of the Museum one of these 
is reproduced. | 
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CASES. 


Chronic Hypertrophic Laryngitis treated by Diathermy 
(previously shown April 8, 1927). 


By Haroxup Kiscu, F.R.C.S. 


IMPROVEMENT in voice maintained. The deviation of the septum has been 
corrected. 


‘“ Hyperplastic”’ Laryngitis (previously shown November 7, 1924), 
By Sir James Dunpas-Grant, K.B.E., M.D. 


IN this case, when originally seen, there was marked inspiratory stridor, for which 
tracheotomy might have been called for, but the removal of two large flapping 
masses on the ary-epiglottic folds was followed by complete relief to breathing. 
Since then he has had an attack of pleurisy with effusion, but in spite of a careful 
search no tubercle bacilli were found. 


Chronic Hypertrophic Laryngitis treated by Diathermy. 
By Haronp Kiscu, F.R.C.S. 


Mrs. M. W. came to the hospital suffering from hoarseness, and attacks of 
troublesome coughing. There was a hypertrophic swelling in the interarytenoid 
region, with slight changes in the cords. She had simple treatment for six months, 
hut showed no improvement; in fact, the hoarseness was worse, and she could not 
talk above a whisper. She was kindly transferred by Dr. Andrew Wylie to the 
exhibitor for diathermy treatment. This was carried out on January 2, 1928. Her 
voice has greatly improved. There is some catarrh of some of the nasal sinuses 
which may require treatment later. 


Discussion.—Sir STCLAIR THOMSON said he desired to enlist the interest of Members in 
cases of this description. They were obstinate to treatment. At one time he used to see 
. good many, but was never able to get to the bottom of them. A number turned out to be 
cases secondary to sinus infection ; many were syphilitic. But after these had been eliminated 
there still remained a good number—in elderly people—which proved to be tuberculous. 
Iiven then there still remained a number of cases, mostly, though not entirely, in hospital 
practice, which he could not explain. The patients were chiefly elderly females, and many 
of them were employed in cleaning offices. Possibly alcohol was a factor in some of the 
cases. Cases of the kind were obstinate to treatment. 

Mr. TILLEY said he agreed with Sir StClair Thomson. Mr. Kisch had shown a case at 
« previous meeting at which he (the speaker) had suggested that the laryngeal condition was 
only a local manifestation of a general condition of fibrosis; he had then cited the history of 
a patient whose larynx was in University College Hospital Museum. The specimen showed 

large interarytenoid hypertrophy. Death took place by suffocation. The liver of that 
patient had been cirrhotic. He asked whether, in Mr. Kisch’s case, there was evidence 
fibrosis in any other part of the body, e.g., in the kidney. 

Mr. HARRISON asked what was the technique in this case. 


Mr. Kiscu (in reply) said that, acting on Mr. Tilley’s remarks at a former meeting, he 

d investigated these patients from the point of view of a possible cirrhosis of the liver, 

fibrotic changes in any other organs, but he could find nothing of the kind. He had not 
been able to get any further in regard to the cause. In the first case he had straightened 
the septum because there had been a gross deflection, but he did not think it made any 
difference to the other condition. 
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With regard to the technique: a general anesthetic was given, a directoscope used, and 
an ordinary straight malleable electrode employed for the diathermy current. The electrode 
was applied directly to the swelling in the interarytenoid region, and it was burnt off 
to a depth which was considered safe. The risk was that of causing ankylosis of the crico- 
arytenoid joint. The after-treatment consisted of rest for the voice. 


Dental Cyst treated by the Blood-clot Method. 
By Dan McKewnziz, M.D. 


THE patient, a woman aged 23, had heen aware of a swelling in the right upper 
maxilla for about ten years. Latterly it had begun to grow larger and was causing 
persistent, nagging pain. 

The cyst itself was removed in the usual manner, and as the walls of the bone- 
cavity were intact, it was allowed to fill with blood-clot and the buccal mucosa was 
stitched over it. 

Mr. HAROLD BARWELL (President) said that formerly these dental cysts gave much trouble 
in treatment. When he was a house surgeon he had seen them treated by opening the 
gingival fold and packing, the packing being continued until the patient tired of it; there 
never seemed to be any closure. He had himself opened them in the canine fossa and 
drained through the antrum into the nose. The incision in the gingival fold healed afterwards 
and gave no trouble, but in one recent case a fistula had been left in the fold of the gum, 
through which fluid was apt to find its way into the nose. 


Hyperplasia of Right Upper Jaw. 
By C. A. 8. Ripout, M.S. 


J. A., MALE, aged 174, first noticed enlargement of right side of face two and a 
half years ago—no pain noticed. On examination, right upper jaw is uniformly 
enlarged; it has progressed in size since he was first seen in October, 1926. 
Nothing abnormal seen in nose by anterior or posterior rhinoscopy. Transillumi- 
nation : right side of face absolutely dense ; left clear. Wassermann negative. 

Radiograph shows a general and dense enlargement of right superior maxilla 
(radiographs shown). 


Discussion—Mr. MUSGRAVE WOODMAN said the first point in this case was diagnosis. 
X-ray examination seemed to point to a solid bony tumour ; but it was unilateral, and seemed 
to be bulging through the palate also ; on that side the palate was more prominent than on the 
other. He thought it was a new formation of a low grade of malignancy, possibly an osteo- 
sarcoma, and should be removed. 


Dr. WILLIAM HILL said that as a portion had not been removed for diagnosis, it was 
difficult to decide whether a partial osteotomy would be sufficient to remove the deformity. or 
whether the upper jaw and part of the palate should be taken away. 


Mr. BARWELL (President) said that about eighteen months ago he had shown a case of 
chronic hyperplasia in a boy, but the deformity was not as great as in this case. He had 
explored in the canine fossa and found dark-red, spongy bone filling the jaw, and no trace of 
antral cavity. It healed up well. He had removed enough to diminish the deformity, and 
during the time he had observed it, the growth was not rapid, therefore he thought it wiser to 
leave it alone. Dr. Douglas Guthrie had collected the records of a number of such cases. In 
the present case he advised exploration and removal of a piece for microscopy. If it proved 
to be hyperplasia, it was well to remember the slow growth, and that little trouble ensued, 
except for the deformity. 


Mr. H. SMURTHWAITE said he had had a similar case in a boy with an enormous swelling 
on the side of his face ; the antrum was also blocked. Microscopically the growth had appeared 
to be a fibroma, but, not satisfied with that diagnosis, he had performed a Moure’s operation, 
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and cleared it out. The condition had healed within a week. A Moure’s operation would do no 
harm in the present case; it would give room for breathing through the nostril, and if the 
growth appeared to be malignant, a more radical removal could be carried out later. 

Mr. J. A. GIBB asked whether it was of any use to operate in these cases. He had sent 
to the Radium Institute the first case of sarcoma treated there. The sarcoma was growing from 
the scapula, and at operation the growth was found to be so extensive that the wound was 
sewn up again and radium was inserted. For fifteen years afterwards the patient was 
absolutely free from recurrence. On the other hand, a friend of his had had a patient, a girl 
aged 5, with a swelling on the forearm, which the speaker regarded as sarcoma. He (Mr. Gibb) 
had suggested taking the child to the Radium Institute, but, instead, a surgical operation had 
been performed. Three months later the child had died with recurrence in the spleen. 
Sarcoma was very difficult to eradicate, even when it was in the leg and amputation was done. 
He had operated on several of these cases in the nose and throat, and the conclusion to which 
he had come was thatsurgical measures, with radium, were the best methods of dealing with them. 

Mr. RrpoutT (in reply) said that he had felt diffident about doing anything to the boy at 
present. If, as it seemed, the diagnosis was doubtful, it was wiser to explore, and have a piece 
microscopically examined. His own view was that the growth was not malignant. 


Two Cases of Carcinoma of the Cheek treated by Diathermy. 
By NorMAN Patterson, F.R.C.S. 


(I) MALE, aged 59. Carcinoma of the left cheek treated by diathermy, June 30, 
1926. (Exhibitor’s “ flap operation,” see Lancet, October 1, 1927.) Later involvement 
of left submaxillary glands. Removed September 29, 1926. Bony sequestrum came 
away a year after the cheek operation. In this case no special steps were taken to 
prevent contraction, and the patient can only open his mouth toa very limited extent. 
However, he manages quite well with his food, and is at present earning good 
wages. Professor Thurnbull’s report on this case is: “Squamous and horny 
carcinoma of cheek.” The report on the specimen removed from the neck is: 
“ Secondary squamous horny carcinoma in left cervical lymphatic gland with great 
central keratinization.”’ 

(II) Male, aged 58. Diathermy, January 26, 1927. The disease was rather 
extensive and involved the periosteum of the alveolus. “Flap operation.” Two 
previous diathermies had been carried out by a colleague in November, and again in 
December, 1926. Bony sequestrum came away eight weeks after last diathermy. 
This patient was employed in petroleum works and there were chemical works next 
door. He says he was subjected to petroleum fumes all the time, and frequently to 
acid fumes from the chemical works. In this patient's case means were adopted 
to keep the mouth open. The pathological report on this case is: “ Fragments of 
squamous-celled and horny carcinoma from cheek.” 

Discussion.—Mr. H. BELL TAWSE said that perhaps the pathological malignancy was not 
very high. He asked whether the growth was adherent to the upper jaw, and whether 
Mr. Patterson set out to destroy the bone with diathermy. Also, was it safe to preserve the 
skin over the growth? Was there not then a risk of recurrence ? 

Mr. C. A. S..RipouT said the same thing had happened in one or two of his own cases, 
and there had been quick healing. As to the attachment of growth to the lower jaw, he did 
not see why the procedure should not be carried out, as the sequestrum would come through 
the mouth. The operation had opened a new line of treatment of epitheliomata of the cheek. 

Mr. MUSGRAVE WOODMAN said that in the first of these cases there was evidently a 
tight banl which united the upper jaw to the lower, making it difficult for the patient to 
masticate food. How did Mr. Patterson propose to deal with that, and, in future cases, to 
avoid it? He did not think the suggestion to keep the jaw opening and shutting during 
healing would help. It might be worth while to line the inner side of the reflected skin with 
an immediate skin-graft at the time of the operation. For a case with a tight band he would 








1026 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


38 Patterson: Carcinoma of the Cheek ; Foreign Body in Bronchus 


try an epithelial inlay; he would cut the band through, cover it with skin on some dental 
plastic material, and bury it deep down, so preventing the reunion of fibrous tissue. 


Dr. DAN MCKENZIE said this operation was particularly applicable to cases in which the 
growth had extended from the cheek on to the alveolus. One could attack through the 
buccal orifice and remove by diathermy a growth limited to the cheek, but it was difficult to 
follow the growth up on to the outer side of the alveolus when it had spread from the cheek. 
This operation was a considerable improvement on former methods. In one ease of 
epithelioma of the cheek on which he had operated, he had feared that there might be a 
diathermy hole penetrating the cheek. But the coagulation produced by diathermy was less 
in the living body than in a piece of dead meat, depth for depth, because in the living body 
the circulation carried the heat away. Diathermy could be applied to bone, because in the 
necrosis of bone due to the diathermy, the sequestrum separated aseptically several weeks 
after the application. He had frequently applied diathermy to bone when epithelioma was 
adherent to it. 


Sir STCLAIR THOMSON said he could add to these cases of Mr. Patterson’s a third case. 
seen two years ago, of extensive malignant disease inside the cheek, which he had referred to 
Mr. Patterson, who had not then devised the operation now described. The growth had 
involved the corner of the mouth, and Mr. Patterson had slit the cheek and diathermized the 
inside of it up to the upper alveolus, to which the growth extended. The only resulting 
inconvenience was a small opening into the antrum. He had seen the patient recently, and 
she remained free from recurrence. An interesting pathological point was why some of the 
cases were, clinically and microscopically, malignant and with affected glands. while in 
others, also equally malignant, there was no involvement of glands. 

Mr. NORMAN PATTERSON (in reply) said he did not think these growths could be classified 
as highly malignant. In both cases the growth had spread to the upper jaw, and in that 
position it was destroyed by diathermy. It was easier to get at the affected jaw by the 
external route than through the mouth. 

In answer to Mr. Bell Tawse, he would not attempt such an operation if the skin was 
involved; indeed, when the skin was involved, the result of operation was likely to be most 
unsatisfactory. In reply to Mr. Woodman, there was no tight band in the second case ; the 
man could open his mouth quite well, as means had been adopted to keep the mouth 
stretched open. He did not think an immediate skin-graft would take, but he would like to 
try it. The parotid duct must be destroyed in these cases; but in neither was there swelling 
of the parotid gland or inconvenience. 

In reply to Sir StClair Thomson, he thought the question of glands being affected or not 
was sometimes related to the presence or absence of septic teeth, but it was difficult to give 
a reason for the late glandular involvement in carcinoma of the cheek. He suggested that 
this method might be used for the insertion of radium, in the same way as that employed by 
Mr. Harmer in larynx cases. 


Foreign Body in Bronchus. 
By NorMAN Patterson, F.R.C.S. 


Boy, aged 4. Admitted January 4, 1928. Three days previously, inhaled portion 
of whistle out of small, wooden toy trumpet. Perfectly well since, Physician's 
report : slightly diminished air entry in right lower lobe. Skiagram showed opacity in 
region of right bronchus, opposite level of seventh and eighth ribs. January 6, 1928: 
under general anesthesia, the body was located in right bronchus, about an inch below 
the eparterial bronchus. It was removed without difficulty through a No. 7 Jackson's 
bronchoscope. The patient made an uneventful recovery. The interesting point 
about this case is that during the presence of the foreign body, distinct whistling 
noises could be heard on respiration at some distance from the patient. The 
exhibitor has had two other cases where similar foreign bodies were present, and 
where the same sort of sounds have been heard. 
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Discussion.—Mr. J. HARPER said that not long ago he had had a similar case in which the 
only symptom present had been a musical sound heard when the patient exhaled after taking 
a deep breath. He (the speaker) now showed a “ squeaker’ which he had removed from a 
bronchus in the lower lobe of the right lung. 

Mr. TILLEY said that Chevalier Jackson had frequently emphasized the asthmatoid wheeze 
as an indication of a foreign body in the windpipe. 

Mr. G. W. DAWSON said that in this present case, every time the child respired a whistling 
sound came from the whistle itself. 

Mr. H. SMURTHWAITE said that several years ago he had seen a boy who could whistle 
well through his vocal cords while his mouth was wide open. The cords when whistling were 
seen to be in a position similar to that seen in functional aphonia. 


Case for Diagnosis. 
By L. GraHamM Brown, M.D. 


PATIENT, male, aged 25, reported at hospital, October 27, 1927, with diffuse swelling 
of the left cheek and lower eyelid. Slight tenderness over the left canine fossa was 
present. There was no marked cedema and the temperature was normal. 

Previous History by the Patient.—About three months previously “a stinging 
pain” occurred in the left nostril, and his doctor diagnosed a furuncle. The 
whole of the nose swelled enormously for a week ; erysipelas supervened and lasted 
for five weeks. Patient then contracted pneumonia of the right lung. The swelling 
of the face never really disappeared since its onset, but varied slightly in amount. 

Examination.—The nose showed a large septal spur on the left side, but no other 
abnormalities. On transillumination the left antrum was darker than the right, and 
X-ray films confirmed this, but an antral wash-out returned clear fluid. There was 
no peri-apical infection of teeth. On November 8, 1927, a small discharging sinus 
appeared over the left malar bone. No loose bone could be felt with the probe and 
the sinus completely healed in three weeks’ time. Antral wash-out was again clear, 
and Wassermann reaction found to be negative. 

January 11, 1928.—Since the condition had remained the same, an operation was 
decided upon, and an exploratory incision was made under the upper lip and the 
tissues retracted upwards. No evidence of sequestrum or abscess was found, and 
the antrum on being opened appeared healthy. 

Can the condition be due to lymphatic obstruction following erysipelas ? 


Chronic Swelling of Cheek. 
By L. Grawam Brown, M.D. 


PATIENT, female, aged 48. Has had a diffuse swelling of the right cheek for three 
years. Swelling varies in amount from time to time. No other symptoms apart from 
slight tenderness and an aching feeling. The swelling occurred at the same time as 
a swelling in the region of the occiput (alleged to be glandular). 

Nose.—There is present a small fissure in the floor of the right nostril, which is 
possibly the focus of infection. Patient states that this has been present practically 
the whole time, and she associates it with a mild nasal catarrh. The case is shown 
for comparison with the previous case, in which no obvious focus can be found. 
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Chronic Swelling of Lip. 
By L. GraHaM Brown, M.D. 


PATIENT, A. B., female, aged 25. For four or five years she has had a chronic 
swelling of upper lip. It varies slightly from time to time. She has suffered from 
catarrh, and notices that the swelling of the lip increases after a cold. The 
case is shown for comparison with two previous cases. 


Discussion.—Mr. TILLEY said that similar cases had been described in the Transactions 
of the Laryngological Society. He (the speaker) had shown one, that of a man who, after 
his return from the South African War, had a chronic cedema of the forehead, such as one 
would expect to see shortly after the sting of an insect. The upper eyelids were also 
chronically cedematous. Investigations had not furnished any satisfactory bacteriological 
explanation. He (Mr. Tilley) believed the condition was due to a chronic form of lymphangitis, 
No treatment he had tried in his cases did any good. Subcutaneous drainage had been advised, 
following the technique advised by Mr. Sampson Handley, which he (the speaker) thought had 
been adopted for the cedema of certain types of malignant disease. 


Mr. J. F. O’MALLEY said he had seen about eight such cases, usually sent because antral 
trouble was suspected. They were very difficult to treat. He regarded them as cases of 
chronic lymphatic obstruction. Sometimes one obtained a history of erysipelas beginning 
in the region of the ala. 

There was a second type, in which the obstruction arose in the ethmoid region. At present 
he had a patient with a history of fairly extensive syphilitic disease of the septum and 
ethmoidal region, and there was much lymphatic obstruction below the left eye, so large that 
it almost cut off the vision. He intended to try to reduce the size of the swelling, though he 
might not have much success. 

Dr. WILLIAM HILL said that the swellings of the lip, which he had seen in his student 
days, were usually associated in young people with enlarged cervical glands. The teaching 
was to look in the nose for some focus infecting the part, but usually there was no ulceration. 
No pathological explanation appeared to have been advanced to account for these cases. The 
patients seemed to recover in course of time. 

Mr. H. BARWELL (President) remarked that in both these cases of chronic swelling there 
was, or had been at some time, a small septic focus in the vestibule. 

Dr. GRAHAM BROWN (in reply) said such cases were not uncommon at his clinic. In the 
first he had not been able to find a nasal lesion, but in the other two he saw a small fissure, 
and in the lip case what struck him particularly was the fact that the lip swelled after a cold, 
forcing the view that there was in such cases a nasal focus of infection. The second case had 
improved after the fissure in the nose had been treated. 


Carcinoma of Larynx—Laryngectomy. 
By Cyrit Horsrorp, F.R.C.S. 


PATIENT, female, aged 70. 

History.—Since Christmas, 1925, has noticed gradual increasing weakness of 
voice, and slight attacks of choking at night, increasing in frequency. 

Examination.—Seen by me in June last ; marked stridor and total loss of voice. 
Large horny-looking irregular growth springing from the right vocal cord chiefly, and 
hiding the glottis completely. General condition good. 

All teeth were removed; more than half were carious. Three weeks later I 
performed total laryngectomy under local anesthesia. The patient stood the 
operation extremely well. A week later part of the pharyngeal wound broke down ; 
& few days later it was re-sutured and the wound gradually closed. 
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There is no sign of local recurrence. Pathological report by Dr. Philip Ellison - 
“Typical squamous-celled epithelioma, with slight infiltration of muscular portion of 
cords.” (Slide and specimen shown.) 

I would emphasize the advantage of local anesthesia for these cases; it adds, I 
think, considerably to the safety of the operation. In this case the patient did not 
object to it, and she showed none of the usual indications of distress. Except for 
the temporary set-back through the breaking down of the pharyngeal suture she has 
done very well. 


Extrinsic Carcinoma of Larynx. 
By Cyrit Horsrorp, F.R.C.S. 


PATIENT, male, aged 68. 

History.—First noticed a hard lump in neck eleven months ago: has had slowly 
increasing pain and difficulty in swallowing, and increased enlargement of glands. 

Examination.— Extensive growth in larynx, covering greater part of epiglottis 
and extending into the right pyriform fossa. Vocal cords scarcely visible. Chain 
of hard glands extending to root of neck. Voice only slightly affected. Breathes 
comfortably at night. 

Discussion —Mr. H. BARWELL (President) said he feared this patient was beyond the 
possibility of any curative treatment; there was a very large mass of swollen glands in the 
neck. 

Mr. W. M. MOLnison said he thought deep X-ray therapy might help the patient ; he 
had seen cases do well with those applications even when there was great glandular 
involvement. 

Mr. NORMAN PATTERSON said that from his own experience he could confirm Mr. 
Mollison’s recommendation. 


Laryngeal Case for Diagnosis. 
By Cyrit Horsrorp, F.R.C.S. 


PATIENT, female, aged 64. 

History.—Has had discomfort and occasional ear-ache on the right side for two 
years. No pain on swallowing. No alteration of voice. 

Examination.—Laryngoscopic appearances: large swelling, size and appear- 
ance of a large blackberry, irregular surface, deep purple colour, on the surface of 
the right arytenoid, movable. No impairment of mobility of cords. Under obser- 
vation for six months without apparent change. The growth never bled: it is 
probably an angeioma. Is any treatment necessary ? 


Discussion.— Mr. H. BARWELL (President) said the growth was apparently angioma, or 
fibro-angioma on the edge of the fold, not very deep. It was almost pedunculated. The 
question was whether the patient felt sufficient discomfort to justify its removal. 

Mr. A. R. TWEEDIE said that about a year ago he had removed a similar growth under a 
local anesthetic, with Haslinger’s ** Directoscope.” 

Dr. JoBsON HORNE considered the growth innocent and advised removal. If a wire 
snare were used he would prefer one through which an electric current could be passed when 
tightened, thereby saving injury to adjacent structures. 

Mr. HORSFORD (in reply) said that the question now was whether to use the simple 
cautery, the snare, or something in the nature of diathermy, and whether a general or a local 
anesthetic should be employed. If a general anesthetic, should it be intratracheal 
chloroform ? 
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Chronic Osteomyelitis of Superior Maxilla with Positive 
Wassermann Reaction. 


By C. HamBien THomas, F.R.C.S. 


A.C., MALE, aged 56. 

History.— Eighteen months ago patient, having a swelling of left upper jaw in 
region of canine fossa, had a tooth extracted. Has had a sinus and nasal discharge 
since. Tooth came out easily and was not in bad condition. 

Examination.—Patient healthy looking. Left upper jaw swollen above alveolar 
border. This was firm and tender. Below it, on the alveolar ridge, a sinus in old 
tooth socket. Nose showed, left side, purulent discharge and a left septal ridge, 
making approach to inferior meatus difficult. No other swelling; no eye symptoms, 
X-rays showed antral opacity, otherwise indefinite. As the condition did not 
improve with antrum wash-outs, the antrum was opened above the alveolar margin, 
The tissues bled freely and the scalpel entered the antrum without encountering 
bone. Thick, cheesy pus, in small quantities, was washed out of the antrum. On 
exploring antrum with finger the bony inner wall was found to be deficient. A free 
opening into the nose was made. The alveolar condition improved. Later a 
thickening of the soft tissues of the septum occurred. 

The Wassermann reaction was positive. 

The patient has been having antisyphilitic treatment, but there seems to be an 
extension of the purulent infection of the sinuses. 


Discussion.—Mr. TILLEY said that there was a profuse secretion of pus in the ethmoidal 
region, and he suggested that in order to gain easy access to it a submucous resection should 
be done. The ethmoidal suppuration should be treated before anything else was done. It 
might be that this focus of sepsis was the cause of the swelling. 

Mr. HAMBLEN THOMAS (in reply) said the chief feature was the positive Wassermann. 
He had feared to operate because of the risk of the osteitis spreading, but he would now 
do so. 


Mass of Adenoids resembling Choanal Polyp. 
By R. Scort StEvENson, M.D. 


THE specimen exhibited, a polyp-like mass of lymphoid tissue arising from 
adenoids, removed from a child, aged 10, is shown because of the difficulty in 
diagnosing it from a choanal polyp arising from the maxillary antrum. On 
examination of the patient, a reddish polypoid mass was seen coming just below 
the soft palate (drawing exhibited), and examination with a post-nasal mirror 
and a probe confirmed one’s belief that this was a choanal polyp. On proceeding to 
remove this, under a general anesthetic, the polyp-like mass was found to come from 
the adenoids, which were then removed in the usual way with a curette. 

Discussion.—Mr. A. J. WRIGHT asked whether there was a history of any previous 
operation. He said that in his experience a pedunculated mass of adenoids usually indicated 
a previous attempt at removal. 

Mr. H. S. BARWELL (President) agreed that this mass looked like a large tag of adenoid 
pulled down at a previous operation. 

Mr. SCOTT STEVENSON (in reply) said that there had been no previous operation, and it 
was true that the child had not the obvious adenoid facies. He showed the case because hie 
had seen one or two which turned out to be choanal polypi when they had been supposed to 
be adenoid cases, and he thought it might be worth while to show the other side. 
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Laryngeal Case for Diagnosis. 


By W. M. Mottuison, M.Ch. 


B., AGED 63, a farmer, complains of increasing hoarseness for six months. 
Was a heavy smoker, but gave it up two months ago. Has a good deal of 
expectoration. Enjoys good health. The soft palate and pharynx and tongue are 
reddened and show flakes of dry mucus. The deep pharyngeal wall is covered 
with a dense adherent felted membrane ; this “ membrane ”’ covers the ary-epiglottic 
folds and extends on to the epiglottis. 

In the larynx the same “ membrane ”’ occupies the posterior commissure, forming 
thick masses, as in pachydermia laryngis; the cords also are partly involved, but 
they move normally. There are no enlarged glands in the neck. The Wassermann 
reaction is negative. The sputum contains no tubercle bacilli. Culture from the 
pharynx grew a yeast, Gram-positive bacillus and streptococcus longus. 


Discussion.—Dr. LOGAN TURNER said he believed he had seen a similar condition in the 
pharynx, and on the base of the tongue and the epiglottis. Im Mr. Mollison’s case as in his 
own, he thought the appearance was due to yeast fungus. In his (the speaker’s) case fungus 
was present upon an underlying epithelial growth, which for a long time was obscured by 
the thick, tenacious coating. He hoped Mr. Mollison would investigate his case from that 
standpoint. 


Mr. BARWELL (President) said the condition covered the back wall of the larynx and 
extended below. The centre of it appeared to be in the pharynx. One would have thought 
the cause of such a solid membrane would have been a streptothrix, he would not expect the 
yeast fungus to form such a thick mass. 


Dr. W. Jonson HORNE thought the disease was pharyngeal in origin. The appearance 
in the larynx did not in any way suggest to him either pachydermia. laryngis or malignant 
disease. 

Mr. G1IbB said that he thought the condition was malignant, the cancerous part of it 
being in the lateral wall of the pharynx, where he saw ulceration. There appeared to be no 
interference with the functional part of the larynx. 


Mr. MOLLISON (in reply) said that a yeast had been cultivated from the surface, but the 
pathologist had found streptococci and a Gram-negative bacillus, which had nothing 
distinetive about them. The membrane on the surface of the pharynx was not removable ; it 
all seemed part of the epithelial covering. Before he (the speaker) had seen the patient, Mr. 
Gibb had suggested that the condition was inoperable epithelioma, but he (Mr. Mollison) felt 
sure that this could be excluded, because the function of the larynx was so good, 
and the cord movement did not seem to be restricted, despite the great thickening of the 
inter-arytenoid region and the aryteno-epiglottidean fold. He had wondered whether it 
might not be an aphthous condition. He had not seen a similar one and he brought the case 
up for diagnosis. What Dr. Logan Turner said was very suggestive, namely, that there was 
a condition due to yeast superimposed on an underlying epithelioma, and that it had not yet 
affected the underlying muscles of the vocal cords. The Wassermann reaction was negative, 
as also was the complement-fixation test for tuberculosis. So far no treatment had been 
carried out. He thought it was justifiable to take away a piece from the posterior pharyngeal 
wall, and if the growth was diffuse epithelioma, deep X-ray therapy might give some help. 
He proposed to try it. 


Dr. JoBSON HORNE suggested that before this was done, Mr. Mollison should try firm 
applications of absolute alcohol daily, rubbing it well in under an anesthetic. 
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Epithelioma of Vocal Cords. 
By W. H. JEwELL, M.D. 


F. M., a MALE, aged 49, previously shown January and Mareh, 1927. Ai the 
first meeting general opinion was that the condition was tuberculosis, and ai the 
second that it was malignant disease. Excision of the larynx had been advised. The 
left vocal cord was fixed and deeply excavated and the subglottic region involved. The 
right cord was active and covered with macerated thickened epithelium. Operation 
April, 1927: Excision of left cord, and about the anterior fourth of right cord. The 
cricoid was divided. Growth on each reported to be epithelioma. The right cord is 
still active, but appears to be infiltrated. 


Mr. H. 8. BARWELL (President) said that the question now was whether the patient was 
free from disease in the larynx or not. The other cord did not look altogether well, and he 
thought the case would have to be carefully watched for some months to see whether any 
further growth arose. If it did, probably laryngectomy would be the only possible operative 
treatment. 
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The Hemorrhagic Diathesis. 
By H. Letuesy Tipy, D.M., F.R.C.P. 


\BSTRACT.—The primary purpuras form a single clinical entity. 

Variations in the number of platelets can occur without the production of hemorrhages. 
These variations are the result of the condition of the capillaries and are not the cause of 
hemorrhages. The platelets may vary in any form of purpura, primary or secondary. 

The essential cause of the hemorrhagic state is a defect or increased permeability of the 
capillary endothelium. 

Purpura is allied to urticaria, the Henoch-Schoénlein type being an intermediate state. 


” 


THE title ‘The Hxmorrhagie Diathesis’’ will be held to include all varieties of 
primary purpura. Secondary symptomatic purpura will be referred to incidentally. 
Hemophilia is not included and will not be mentioned. 

All cases of primary purpura can be divided into two groups: {1) Hemorrhagic 
purpura; (2) anaphylactoid purpura. In the first group are included all forms in 
which the escape of whole blood from the vessels constitutes the essential feature. 
It includes, therefore, all grades of severity from the so-called purpura simplex to 
purpura hemorrhagica and purpura fulminans. 

In the anaphylactoid group are included all the forms described as Henoch’s and 
Schénlein’s purpura. These types exhibit not only purpura and ecchymoses but also 
swellings which do not contain blood-cells but are due to the plasma alone escaping 
from the vessels. They are characteristically accompanied by abdominal pain and 
colic and by swelling and pain in the neighbourhood of the joints. 

In addition to this anaphylactoid group, there is another state in which similar 
pains and swellings are present but in which no blood-cells escape. This condition 
is known as © urticaria.”’ So far as the colic and pain and swelling of the joints are 
concerned, these urticarial cases often present symptoms in type and severity 
identical with the anaphylactoid purpuras. As no blood-cells are lost no anemia 
develops, and as the condition subsides its repair by the organism can be completely 
and simply effected. In urticaria, it is accepted that there is a transient defect of 
the capillary endothelium which renders it, temporarily and in certain sites, unduly 
permeable to plasma. 

The view will be advanced that similar defects, but involving also the blood-cells, 
ure responsible for the primary purpuras. Three varieties or degrees of capillary 
defect are thus recognized. At one end of the scale the defect results in hemorrhagic 
purpura, and at the other in urticaria. Intermediate between these is anaphylactoid 
or, as it may be called, urticarial purpura in which the defect at one site involves the 
whole blood and at another site involves plasma only. The essential cause of 
the primary purpuras is thus held to be a transient increase in the permeability 
of the capillary endothelium. Variations in the platelets are secondary, though very 
important factors. 

The term “ angio-staxis ” is suggested for the group. 


AP—MED. 1 
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Normal Functions of the Platelets. 


Before going further the normal functions of platelets may be briefly mentioned. 
Their origin from the megakaryocytes of the bone-marrow, as suggested first by 
Wright [27], may be accepted, though their exact development is not a matter 
of great importance in this subject. 

Two functions are usually ascribed to the platelets :— 

(1) A function in regard to the coagulation of the blood. When platelets 
disintegrate, they are said to set free large quantities of prothrombin and some 
amount of thromboplastic substance [18, 22}. This function is exercised after 
disintegration or destruction of the platelets, and also can be exercised in vitro. 
It is doubtful if this action on coagulation is of great importance. 

(2) A function in protecting injured or abnormally permeable endothelium of the 
capillaries. Numerous observers have reported that at a site of endothelial injury, 
platelets adhere in masses to the injured intima [7, 15]. The function may be 
regarded as partly a mechanical blockage and partly a preparation for a protective 
coagulation of the blood. 

In the event of defects of the capillary endothelium leading to loss of blood the 
circulating platelets are thus directly affected (1) by the loss of platelets equivalent 
to the amount of blood and blood-cells escaping, and (2) by a special loss of platelets 
owing to their particular functions of adhering to threatened spots. 

Hence the immediate loss of platelets in capillary hemorrhage will be out of 
proportion to the amount of blood escaping and to the loss of blood-cells. This will 
not apply to hemorrhages when a large vessel is opened, as in bleeding from a 
gastric ulcer. 

No definite functions are at present accredited to platelets circulating normally 
in a normal body. Their functions appear to be confined to pathological 
circumstances and the performance of their functions involves their destruction. Thus 
the circulating platelets in normal conditions may be regarded almost as a special 
force only called on in certain circumstances. The body may exist without apparent 
disturbance in the complete absence of visible platelets. 

It is clear that the interpretation of the platelet count needs special care and on 
different lines to that of the cells of the blood. The normal number is from 200,000 
to 350,000 perc.mm. It may vary with great rapidity, especially when demands 
arise. 


SYMPTOMATOLOGY OF THE HASMORRHAGIC PURPURAS. 


Anaphylactoid or urticarial purpuras will not be referred to in this section, but all 
grades of the primary hemorrhagic purpuras are included. 

The manifestations which have to be considered are :—- 

(1) The character of the hemorrhages. 

(2) Coagulation time and retractility of the clot. 

(3) Bleeding time. 

(4) The tourniquet, or capillary resistance test (the Rumpel-Leede test) ; Hess's 
test. 

(5) Variations in the number of the platelets. 

(6) The presence or absence of splenic enlargement. 

Those who uphold the existence of essential thrombopenia consider that it is 
characterized by (1) hemorrhages into the skin and from the mucous membranes ; 
(2) great diminution in the platelets; (3) normal coagulation time; (4) increased 
bleeding time ; (5) positive tourniquet test; and (6) occasionally enlargement of the 
spleen. 
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The careful study of the purpuras is of recent development, and the full 


investigation of many points is almost confined to the severer forms of purpura and 
cases in which splenectomy has been performed. 


(1) The Character of the Hemorrhages. 
The hemorrhages which may occur are :— 
(i) Heemorrhages into the skin, i.e., purpura. 
(ii) Haemorrhages trom the mucous membranes. 
(iii) Heemorrhages into the subcutaneous tissues, constituting ecchymoses. 
iv) A general tendency to bleed easily. 

The commoner sites for bleeding from the mucous membranes are in order :— 
The nose, gums, kidney and uterus, the stomach and intestines and lastly the 
lungs. 

A question which is now arising is the connexion with a hemorrhagic condition 
of hemorrhages from single mucous membrane, such as essential hematuria, 
epistaxis, uterine hemorrhage and even gastric hemorrhage, the gastrotaxis of 
Hale-White. Important as this question is, it will not be referred to further, except 
incidentally. 

The hzwmorrhages will necessarily tend to produce anzemia and alterations in the 
leucocytes, and also changes in the marrow and spleen. 

Cases showing various features of these four groups of hemorrhages have in the 
past been classified as separate entities under different terms such as “ purpura 
simplex,” “chronic or acute purpura,” “ purpura hemorrhagica” and “ purpura 
fulminans.”’ 

Werlhof, in 1735, described his disease as characterized by hemorrhages into the 
skin and from one or more of the mucous membranes. In modern times the 
diagnosis of Werlhof’s disease or purpura hemorrhagica is usually confined to cases 
in which these hemorrhages occur with considerable severity. 

Bleeding from the mucous membranes cannot be accepted as distinguishing a 
special group of purpura. Cases which over many years have had recurrent 
outbreaks of purpuric spots may occasionally have attacks of epistaxis of any degree 
of mildness or severity, and may also have bleeding from the gums, or indeed from 
other mucous membranes. Cases with any combination of these symptoms either 
may or may not develop at any time a state of sufficient severity to be called 
purpura hemorrhagica. 

So, too, with acute attacks. A first attack of purpura may be of any grade of 
severity from a few spots to rapidly fatal bleeding ; though it may be noted here that 
if hemorrhages attain a certain severity a vicious circle is established in the tissues 
concerned, which causes a rapidly increasing acceleration. 

Neither by the type of the hemorrhages, nor by their severity, can any dividing 
line be distinguished between the purpuras in this group. If purpura hemorrhagica, 
for example, is to be separated as an entity from mild chronic purpura, it must be on 
other than the clinical manifestations. 


(2) Coagulation Time. 


The coagulation time of the blood in the hemorrhagic purpuras is of great 
interest. Unfortunately, results by different methods are not comparable. Indeed, 
few results in the literature can be relied upon, for comparison and fresh observations 
are necessary. 

There are two general factors which influence the normal coagulation time. 

First, the coagulation time varies with the temperature at which the observation 
is made. Different observers use temperatures of 37°, 25° and 18° C., but rarely 
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state what temperature has been employed. The usual statements for the normal 
rates are at 37° one to three minutes, at 25° about eight to twelve minutes, and 
at 18° C. ten or twelve to sixteen minutes. In this country estimations are usually 
taken at a temperature of 37°C. At this temperature the two most convenient 
methods are those of Dale and Laidlaw [6] and of Gibbs [10]. 

Secondly, the coagulation time varies rapidly in successive drops from the same 
prick. Accurate observations on this important fact are due to Gibbs and to 
Christie [4]. 

Christie’s results at 37° C. are approximately as follows :— 


Normal Parpura 
First drop ... ver rd 2 min. 10 secs ee 2 min. 35 secs 
Second drop iis pik 1 - ws c we @ na 
Third drop ... ia ie - 42 Ls 
Fourth and subsequent drops - 40 1 BD ss 


The limits for the fourth drop in various subjects were twenty-five to fifty 
seconds. The time for the first drop is probably the same as that of blood taken 
from @ vein. 

Anyone can confirm these results in a few minutes. Ignorance of this fact has 
hampered studies of coagulation time, and seriously vitiates many observations. 
Christie used Gibbs’ method, but with Dale and Laidlaw’s coagulometer the same 
results are obtained. The best temperature is probably not 37°C. but between 25 
and 30°, which gives a longer normal. No observations comparable to Christie’s have 
been made at a temperature other than 37°C. and for methods needing more than a 
single drop of blood. 

It has long been known that in purpura hemorrhagica and primary purpura, 
there is no appreciable increase in the coagulation time. Christie’s results show a 
slight lengthening (see above) but a curve of normal type. 

Roskam [24] induced thrombopenia in dogs by injections of gelatine. From his 
experiments the following results have been calculated. The normal number of 
platelets in dogs is over 400,000. There is no knowledge of the manner in which 
gelatine causes diminution of platelets. 


No. of platelets Coagulation time 
Over 400 thousand nee oA. 3 min. 50 secs. 
100 to 400 = as aS et Se. 

50 to 100 ee ia nas . « =e 
Under 50 = be ae ., & 


These results agree with those of Christie. 

There are several possible explanations as to why the coagulation time is 
practically normal: (1) That platelets have normally only a slight influence on the 
coagulation time; (2) that platelets can exercise their maximum effects in vitro 
when present in very small numbers; (3) that in hemorrhagic purpura the active 
substance of platelets is present in approximately normal amounts. Investigating 
this third possibility, Hess centrifuged normal and purpuric plasmas for long periods. 
This definitely increased the coagulation time of normal plasma, but had a less 
marked effect on that of purpuric plasma. 

Hess’s [17] explanation is that centrifuging removes the integral platelets from 
the normal blood but does not affect purpuric blood in which they are already 
disintegrated and their active products are in solution. This involves the deduction 
that although purpuric blood contains few visible platelets, yet the actual output of 
platelets by the marrow is approximately normal. 

A study of Hess’s figures shows that they can be explained equally or even more 
satisfactorily by the second possibility given above. The experiments are few in 
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number and do not appear to have been repeated, and they have been accepted too 
lightly. 

If Hess’s conclusions are correct the coagulation time should be lengthened in 
cases with aplasia of the marrow since such a marrow is presumably producing very 
few platelets. Christie has reported a case with aplastic marrow which suggests this 
may be so. Shortly before death the coagulation time was double as long as in other 
cases of purpura investigated. But in three cases of aplasia of the marrow fully 
recorded in the literature the coagulation time is stated to have been normal; in 
two cases platelets were absent, and in the third very scanty [19, 21, 25}. 

Hess’s conclusions are by no means impossible, but further observations are 
necessary before they can be held to be proved. If correct, it becomes almost 
impossible to fit in the theory of essential thrombopenia, but it would not settle 
the site of disintegration of the platelets, which might be in hemorrhages, the capillary 
endothelium or the spleen. I shall not refer to this any further, but it is consistent 
with the hypothesis which I shall advance. 

At present the fact is established that coagulation time is slightly, but not greatly, 
increased in hemorrhagic purpura. The reason for this is still uncertain. 

Failure of Clot Retraction.—The clot in purpuric blood may fail to retract 
normally. This feature appears to correspond exactly and immediately with the 
diminution of platelets. In purpura it may be ascribed to this, though the 
phenomenon is not infrequent in blood from non-purpuric subjects. It is difficult to 
believe that it can have any influence on the production of hemorrhages. 


(3) Bleeding Time. 


This test was introduced by Duke [8]. The blood from a prick is dried off with 
blotting-paper without pressure every quarter or half minute. Normally the bleeding 
ceases in one to two and a half minutes. It is, of course, prolonged in hemophilia 
in which the coagulation time is also prolonged, but the platelets are normal in 
number. It is also prolonged in certain circumstances in primary purpura, and may 
be thirty or sixty minutes, or many hours. 

It is at first sight remarkable that this should be so since the coagulation 
time is normal, Evidently bleeding time and tendency to hemorrhages may vary 
independently of the coagulation time. The question naturally arises as to the 
relation of the bleeding time to the number of platelets. It can be said that in the 
subjects of primary purpura, when the number of platelets is normal, the bleeding 
time will be normal. Recorded exceptions are rare. On the other hand, when the 
platelets are greatly diminished, the bleeding time is usually markedly prolonged, 
but this is not by any means invariable. 

Duke found that when the platelets were reduced experimentally the bleeding 
time was lengthened. Roskam, however, showed that there is a limit to this 
increase. He caused thrombopenia by injections of gelatine, and found that in 
cases in which the coagulation time remained normal, as the platelets fell the bleeding 
time increased to about three times the normal length, but not beyond this. The 
prolonged bleeding times which occur in purpura were never produced. 

Roskam also studied the relation of bleeding time to the number of platelets in 
primary purpura. He found that no constant relationship exists. With a diminished 
number of platelets, even to zero, different cases may show any duration of the bleeding 
time. To illustrate this he gives the mean results in two series of cases of purpura :— 


No. of platelets Coagulation time Bleeding time 
Series I - 43,000 oon 5 min. 380 secs. i i hr. 38 min. 
Series II ; 32,000 ie . = ae a cas 5 minutes 
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Spence [25] in a recent very careful study of the effects of splenectomy, hag 
shown that a similar lack of relation of bleeding time and platelets may be present 
after the operation. The bleeding time must mainly depend on some factor other 
than the number of platelets or the coagulation time. 

The question naturally arises whether in purpura a relation exists between the 
bleeding time and the presence of active bleeding. 

If this test is applied to cases in which data are available, it will be found that 
the agreement is very close. 

Leschke and Wittkower’s [21] Case 4 illustrates this. 


Date Platelets Bleeding time Hemorrhages 

March 29, 1924 = 10,000 60 min. + a Extensive 
April 2, mn ee 10,000 ou poe Bleedings ceased 

a * a bes 10,000 ae ane Skin clearing 

ae. * vs oi Splenectomy ies — 

oo a ean 13,000 2 hrs. Res Petechiz and mucous 

membranes bleeding 
oe 2, “ as 30,000 3 min. ia Bleeding ceased 
» 2, a pe 36,000 a . ide Petechiw disappeared 


When the bleeding time is short bleeding is not active, whether the platelet is 
high or low. There must be a factor common to bleeding time and bleeding, and 
primarily independent of the number of platelets and of the coagulation time. It is 
suggested that this is an increased permeability or a defect of the capillaries ; it is 
difficult to visualize any other explanation. 

Yet the number of platelets, from their function of adhering to defects of the 
endothelium, must possess an influence on the bleeding time. If platelets are absent, 
endothelium which is injured by a slight prick, though otherwise normal, will lack 
their protection. In normal tissues this effect may be limited owing to the 
capillaries having alternative methods of stopping bleeding from an injured site. 
On the other hand, the presence of numerous platelets will protect to some extent 
even defective endothelium. This explains Roskam’s experimental results, and the 
phenomena observed to occur in clinical purpura. 

A long bleeding time with the normal number of platelets might thus occur for a 
time owing to capillary defects, but one would not expect the condition to persist. 
In the literature there are only two instances of a markedly prolonged bleeding time 
with normal platelets. In both these cases hemorrhages were occurring at the time. 
In Clopton’s [5] case and probably also in Giffin’s [11], the platelet count was 
varying rapidly, and the other counts recorded give lower figures. There is no record 
of a long bleeding time and normal platelets existing for a long period or without 
hemorrhages in the hemorrhagic purpuras. 

If the explanation of prolonged bleeding time given here is correct, it might be just 
possible in a purpuric subject with thrombopenia for the capillary defect to be of such 
a grade that the bleeding time to a prick is greatly prolonged and yet no hemorrhages 
wppear spontaneously. I have found only one doubtful instance in the literature. 
This is an atypical case of Leschke and Wittkower with menorrhagia and epistaxis 
with absence of platelets and prolonged bleeding time, but no purpura. Hysterectomy 
was performed. Subsequently the thrombopenia and prolonged bleeding time 
persisted, and there is no statement of hemorrhages occurring This is the only 
instance I can find in which an advanced thrombopenia and markedly prolonged 
bleeding time have existed without bleeding. 

It may be added that Roskam found that in circumstances in which the bleeding 
time was prolonged, slight increases of the coagulation time led to further marked 
prolongation. He also found that the bleeding time in normal persons was the same 
at different sites but that when prolonged in purpura the results varied greatly from 
different pricks. 
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(4) Capillary Resistance or Tourniquet Test. 


For this test, a tourniquet is placed round the upper arm. In subjects of the 
hemorrhagic diathesis in the active states pressure for two to five minutes will 
produce a crop of purpuric spots on the lower arm. This is also known as the 
“Rumpel-Leede ’’ or  Hess’s test.” 

Hess also introduced a test by subcutaneous injection of saline, which in 
hemorrhagic states will provoke hemorrhage. 

These tests are of more interest than importance. 


(5) Variations in the Number of Platelets. 


The most important general principles which are commonly held may be stated 
as follows : 

(1) Platelets are greatly diminished in number or completely absent in the active 
stages of conditions, clinically justifying the term “purpura hemorrhagica.” 

(2) Platelets are not reduced in other forms of purpura, i.e., in purpura simplex, 
anaphylactoid or urticarial purpura, and secondary purpura. 

(3) During periods of remission of purpura hemorrhagica, the number of platelets 
may rise nearly to normal, but a reduction of platelets precedes recurrence of the 
hemorrhages. 

(4) The reduction in the platelets is the essential cause of purpura hemorrhagica. 

(5) The relation of platelets to haemorrhages is such that when the number is 
below 60,000 there is abnormal tendency to bleed, below 10,000 the hemorrhages 
are severe, and below 1,000 fulminant (Duke). 

These points will now be considered. 

(1) This is unquestionably true in the clinical state known as_ purpura 
hemorrhagica. Indeed, accepting the functions ascribed to platelets, it is difficult to 
imagine how extensive capillary hemorrhages could persist for any period without a 
substantial reduction in the number of platelets. This reduction is not present 
necessarily at all times. If we examine the earlier stages of cases which have 
subsequently developed the characteristics of purpura hemorrhagica and even have 
been, so to speak, cured by splenectomy, we often find periods which may be of many 
years’ duration when the hemorrhages are not of excessive severity and may be of 
any degree of mildness, though of the same type and involving mucous membranes 
3,11}. Clearly these hemorrhages must be of the same nature as those in the 
severe stages. But in these milder periods the platelets may be 100,000 or even 
50,000 or lower. The milder stages thus show reductions of platelets to an 
intermediate extent, and the degree of hemorrhages and the reduction of the platelets 
may run roughly together, though there are many exceptions. There is no dividing 
line, either clinical or hematological, which separates the state of purpura 
hemorrhagica from the milder preceding stages. 

(2) The platelets are not reduced in other forms of purpura. This is not 
uncommonly expressed as “ the platelets are not reduced in any form of purpura 
except purpura hemorrhagica.’’ The statement is quite incorrect. It is true that 
normal platelet figures may be found in mild forms in which purpuric spots appear 
or even sometimes with recurrent hzmorrhages, such as epistaxis. But cases of 
capillary hemorrhages of medium severity show the same changes in the platelets 
as similar grades preceding the development of purpura hemorrhagica, although the 
subject has never had a state of this severity. In a woman with a long and typical 
history Leschke found 80,000 platelets, and in her neice, who suffered from epistaxis, 
the number was 120,000. In another case of Leschke’s, a girl, aged 9, bled easily 
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but had no spontaneous hemorrhages ; it was known that from infancy the platelets 
had never exceeded 20,000. The bleeding time was normal. Numerous instances 
have been published by Glanzmann [14] and many others in all grades of purpura. 

With regard to secondary symptomatic purpura, Hayem [15] noted that platelets 
may be diminished. A reduction has frequently been recorded. The statement to 
the contrary seems to be copied from one book to another. Patients in this group 
are suffering from some serious disease, and though very ill or dying from other 
causes, the amount of hemorrhage is often slight and would correspond to a mild 
grade of purpura. In such circumstances, a very ill patient with purpura may show 
little change in the platelets. 

It is often overlooked that the platelets vary in number with great rapidity and 
may pass from nil to 300,000 per c.mm. within twenty-four hours, apart from any 
drastic treatment. Now purpuric spots occurring in a crop appear bright for several 
days, and a blood-count taken after such an interval will often have allowed time for 
a rise in platelets. 

Anaphylactoid or urticarial purpura will be discussed later, and here it will only 
be stated that in this group as in symptomatic and the milder purpuras the diminution 
of platelets tends to run with the extent of the capillary hemorrhages, though there 
are many exceptions. But it does not necessarily show any relationship to the 
severity of the patient’s general condition. 

The evidence can be summed up by saying © that platelets show a reduction in 
numbers when capillary hemorrhages have occurred to any considerable degree 
irrespective of the cause.” Variations of the platelets are not limited to purpura 
hemorrhagica, even allowing a wide latitude to this term. 

(3) “During periods of remission of purpura hemorrhagica, the number of 
platelets may rise nearly to normal, but a reduction of platelets precedes recurrence 
of hxemorrhage.”’ 

The only substantial deduction which can be drawn from recorded observations 
during exacerbations after mild stages is that a rough parallelism exists between the 
reduction of platelets and the increase of hemorrhages. It is impossible to say 
which comes first. The difficulty is increased by the great rapidity with which 
platelets vary. 

If, however, the occurrence of hemorrhages is due to the fall of platelets, the 
converse should be true, viz., that the cessation of hemorrhages is preceded by a rise 
of platelets. 

Accurate and regular observations at such periods is almost confined to cases of 
splenectomy, and in these another factor is introduced. 

But the following case recorded by Foerster [12] shows that the spontaneous 
cessation of hemorrhages is not necessarily preceded by a rise of platelets. 

A woman, aged 48, was admitted to hospital on June 5, 1917. She had suffered 
for thirty years from purpura and bleeding from the mucous membranes. Three days 
before admission she developed severe general hemorrhage with purpura and bleeding 
from the gums. On admission no platelets were found. She bled severely with 
a rapidly advancing anszemia until June 10, when her condition was undoubtedly that 
of purpura hemorrhagica. But on this day the hemorrhages were noticed to be less 
marked and hematuria ceased. On June 11 all bleeding ceased. Platelets were 
still absent on this day and also on the following day. On June 13 they were just 
present, being recorded as 6,900. The number had risen twenty-four hours later 
to 340,000. Clearly the hemorrhages ceased while the platelets were still absent, 
and had ceased for forty-eight hours before the number reached 7,000. The cessation 
of the hemorrhages preceded the rise of platelets. 
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Date Red Hb Platelets Hemorrhages 
June 5, 1917 5-0 80 — nil a General 
i 3-5 60 ne a - 
a 2.2 55 oa ee id (2 
, 10, 2-4 35 sale me aS Hemorrhages less, 
no hematuria 
> 2-2 35 me a ne Bleeding ceased 
+ ae 1-8 30 res No bleeding 
ie ae 1-7 35 ce 6,900 te _ 
a 1-8 35 aa 340,000 oie - 
, 15, ‘ 1-8 35 wae 310,000 iam — 
, ®, 2-0 35 ae 200,000 a — 


(4) The reduction in the platelets is the essential cause of purpura hamorrhagica. 

This contention is responsible for much of the recent advance in our knowledge of 
purpura and its treatment. It was originally based on the belief that platelets are 
reduced in purpura hemorrhagica and in no other forms of purpura, and this has 
been shown already to be incorrect. But this would not negative the possibility 
that purpura of any grade is due essentially to a corresponding or partial reduction 
of platelets. 

With regard to the relationship of platelets to capillary haemorrhages, the 
following points must be noted :— 

(i) Duke [9], by 1913, had found instances where the number of platelets fell to 
zero or practically zero, and yet without the occurrence of hemorrhages. 

(ii) Following splenectomy for purpura hzemorrhagica, the platelets after an 
interval frequently fall to, or near to, zero, and yet hemorrhages do not necessarily 
or usually return |[3). 

(iii) Both Bedson [1] and Roskam have shown that injections of gelatine will 
reduce the platelets temporarily to very low figures without the occurrence of 
hemorrhages. 

(iv) Bedson [2) has prepared a specific anti-platelet serum which can entirely 
remove the platelets from the circulation without the occurrence of hemorrhages. 

(v) There are several instances of extreme thrombopenia without hemorrhages 
among Leschke and Wittkower’s cases in which splenectomy had not been performed. 
Foerster’s case has already been mentioned, in which the hemorrhages ceased while 
platelets were absent. 

[t is thus certain that: (1) Platelets may be absent from the circulation without 
the occurrence of hemorrhages ; (2) this may be so in individuals who have suffered 
from and are undoubtedly predisposed to purpura hemorrhagica ; (3) this is true 
both with and without splenectomy: (4) an attack of purpura hemorrhagica may 
pass spontaneously while platelets are still absent. Therefore the absence of platelets 
cannot be the essential factor leading to capillary haemorrhages, and some other 
primary cause must be present. 

(5) It is only necessary to refer briefly to Duke’s statement. Duke early recognized 
ihat the relationship between platelets and hemorrhages is more complicated than 
this hard-and-fast rule suggests. But it is still frequently quoted. Its insufficiency 
is shown by what has been said above. 

With regard to the original views of Frank that thrombopenia is confined to 
purpura hemorrhagica and is the cause of the hemorrhages, it is noticeable that 
this hypothesis affords no explanation of other degrees of primary purpura. It 
would have to be argued that purpura hemorrhagica was distinct not only from 
chronic purpura but from its own early stages, and would leave no explanation as to 
why these occurred. Further, if purpura is due to thrombopenia, blood would escape 
equally from all capillaries over the entire body. 
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(6) The Size of the Spleen. 


The presence or absence of an enlarged spleen will depend on the work which it has 
to do in dealing with effete constituents of the blood including red and white cells as 
well as platelets. The size will depend on numerous factors. When anemia and 
leucopenia are advanced, there is no reason for the spleen to be enlarged, and in fact 
in such circumstances it is practically never palpable. 

If the marrow is producing platelets and cells of a low standard, a spodogenous 
enlargement of the spleen results. The size of the spleen is indeed of little importance. 


PATHOGENESIS. 


Four structures or tissues may be held to be concerned in the occurrence of 
capillary hemorrhages, 

(1) The Platelets—That these possess an influence on the occurrence of the 
hemorrhages may be regarded as established. 

(2) The Spleen, which will be accepted as possessing the function of destroying 
effete platelets. 

(3) The Marrow, which produces platelets. 

(4) The Endothelium of the Capillaries, through which the hemorrhages actually 
occur. 

Also, in certain circumstances, other portions of the reticulo-endothelium. 

The questions to consider are what part each plays and which is the primary 
factor in the development of capillary hemorrhages. 

The spleen and marrow apparently can only affect the hemorrhagic state 
through the medium of the platelets. 

The hypotheses which have been prominent recently are the following : 

(1) Frank [13] argues that the clinical syndrome, formerly known as purpura 
hemorrhagica, is an entity distinct from all other groups and degrees of purpura, 
and is due entirely to the reduction of platelets to a very low figure owing to lack of 
formation by the marrow. He gives it the name of “ essential thrombopenia” or 
“essential thrombopenic purpura hemorrhagica.”’ 

(2) Kaznelsen [20] believes that the primary disturbance is due to over-activity 
of the spleen which destroys excessive numbers of platelets. Like Frank, he 
attributes the hemorrhages essentially to the reduction of platelets, but ascribes 
this to a different cause. 

(3) Duke attributed the hemorrhages to the reduction of platelets, but came to 
the conclusion that another factor must be present, viz., an increase in the capillary 
permeability. This he ascribes to some injury resulting from the diminution of the 
platelets. 

Frank has more recently accepted the necessity of some abnormality of the 
capillaries in addition to thrombopenia. He suggests that in thrombopenia the 
hemorrhages only occur at sites where there has been some slight injury or 
‘“ microtrauma” to the capillaries such as might be produced by the pressure of 
clothes. The occurrence and distribution of purpuric spots show that this cannot be 
a full explanation. 

These theories are all based on the belief that a reduction in the number of 
platelets is the essential cause of purpura hemorrhagica. Evidence has been 
brought forward above to show that this cannot be so. Some other primary factor 
must exist. 

Some authorities have argued that the hemorrhages are due not to failure in 
quantity but in the quality of the platelets. But when no platelets are present no 
arguments as to their quality can arise. 





PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


1043 


Section of Medicine 43 


Yet the general relationship of platelets to capillary hemorrhages is evidently 
close. Which of their functions can be principally connected with the hamorrhage 
of purpura? Clearly not the function connected with coagulation of the blood, 
since the coagulation time is substantially normal. The only other known relevant 
function is that of adhering in masses to abnormal intima. In the absence of platelets 
the capillaries will lose this protection. 

The main questions before us now are: (1) What is the primary factor of the 
hemorrhages ? (2) Why are the platelets so frequently diminished, and what is 
their relation to the haemorrhages ? 

Some defect of the capillaries appears to be the only remaining possible primary 
factor. Purpura is thus brought into line with urticaria. 

The permeability of the capillary endothelium is of obvious importance. It is 
the open door through which the blood constituents escape from the circulation, and 
it is somewhat surprising that comparatively little attention has been paid to it. 

It is suggested here that so long as the capillary endothelium is normal or 
intact, blood will not escape even in the absence of platelets. But in the event of 
any defect or abnormal permeability of the capillary endothelium, then the number 
of available platelets and the maintenance of the supply will become deciding factors 
in the occurrence and extent of the hemorrhage. The number and production of 
platelets are thus influential factors even though they are not the essential cause of 
the hemorrhagic state. The primary defect being placed in the capillaries, the 
prolongation of the bleeding time and the occurrence of hemorrhages are necessarily 
closely associated. 

There is little direct evidence of the condition of the capillaries in hamorrhagic 
conditions. In clinical purpura there are only scanty observations. Magnus, with 
the use of a © capillary microscope,” observed that in normal persons capillary 
bleeding produced by minute injury was stopped by contraction of the injured vessel 
and dilatation of those surrounding. In cases of purpura, Bernuth, by the same 
method, found that their action was normal, but Leschke and Wittkower subse- 
quently obtained a different result and found that the contraction was absent or 
delayed. Further observations are needed. It is improbable that such contractions 
could protect wide spread defects of the capillaries. 

Bedson [1] proved experimentally that two factors are concerned in the 
production of hemorrhages in a normal animal. He injected the animal first with an 
anti-red-cell serum. After four and a half hours he gave an injection of agar-serum, 
following which purpuric hemorrhages rapidly developed. Agar-serum alone causes 
a fall in platelets to a low figure, but does not produce hemorrhages. The anti-red-cell 
serum alone also does not produce hemorrhages. Bedson’s argument is that the red 
cells are closely related genetically to endothelial cells, and the anti-red-cell serum 
injured the capillary endothelium. Hzemorrhages developed when thrombopenia 
was produced and the endothelium was left without their protection. It is difficult 
to find any other explanation. 

Bedson watched the formation of hemorrhages in the mesenteric vessels under a 
microscope. He stated that “the hemorrhages form in the course of vessels in which 
the circulating current is not appreciably slowed. No evidence of plugging of 
capillaries can be seen. The majority of the hemorrhages appear to form by an 
exaggerated form of diapedesis.”’ 

On histological examination he found that “ the endothelium appears swollen and 
cedematous, the cells standing off the vessel wall.”’ 

His conclusions are that two main factors are concerned in the experimental 
production of hemorrhages: (1) Action on the endothelium of vessels ; (2) reduction 
of platelets in the circulation. 
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In clinical purpura it cannot be argued that the reduction of platelets is the 
primary factor which reacts on the endothelium, since thrombopenia may exist for 
long periods without hemorrhages. The remaining possibility is that capillary 
defects are the essential factor in the hemorrhages, and that the platelets are the 
second line of defence. 

An interesting clinical observation bearing on this is recorded by Osler [23). A 
patient who had become acutely ill with abdominal pains had a few purpurie spots. 
To allay the pain a mustard leaf was placed on the epigastrium. The patient then 
passed rapidly into a condition of typical purpura hemorrhagica. The entire body 
was covered with hemorrhages, except the site on which the mustard leaf had 
been placed, which completely escaped. As Osler pointed out at the time, this can 
only be explained by some difference in the capillaries in that area. 

Can the known phenomena of the primary purpuras be explained on the view 
that the primary cause is local and temporary variations in the capillary 
permeability ? 

Consider what will occur to an individual in whom the capillary endothelium 
develops local sites of increased permeability to blood. At first the platelets 
circulating in normal numbers can defend the weak spots and check the hemorrhages 
and the associated tendency to an increase in the bleeding time. The adhesion in 
masses to the threatened spots gradually leads to a fall in numbers, until the 
platelets are no longer able efficiently to protect all the weak areas. Hzmorrhages 
will then begin to appear and the bleeding time to increase. (It will be noted that, 
although the increase of capillary permeability is the primary factor, a fall in 
platelets may on this view precede any obvious hwmorrhages or increase of the 
bleeding time.) An increased production by the marrow may establish an equilibrium 
ata medium stage in moderate grades of defect, or a transient increase in permeability 
may pass off and the attack be recovered from. 

But, on the other hand, in more prolonged or severer defects the platelets 
will fall lower and lower and become less and less able to protect the weakened 
sites. A vicious circle is established, and in such circumstances the hemorrhages 
and bleeding time will progressively increase more and more rapidly. 

Now, the hzmorrhagic state in a patient is undoubtedly liable to intermissions 
and remissions, and the return of the capillaries towards normal at any period will 
abate the hemorrhagic state and diminish the demands on the platelets. 

Numerous factors will affect the subsequent course in the event of such 
intermissions and remissions. It may be noted that :— 

(1) The recovery from the capillary defect may be rapid, as occurs also in 
urticaria, or slower, and may be partial. Platelets in varying numbers may still be 
required and consumed in protection of the endothelium, with complete or partial 
success. 

(2) The marrow may have responded to the increased demands and be producing 
more platelets than normal ; or, alternatively, it may be exhausted and be producing 
less than normal. Such exhaustion may be transient, or it may be a permanent 
aplasia. 

(3) The bleeding time, even when the capillary endothelium is normal, has been 
shown to depend partly on the number of platelets, that is on the amount of 
protection which the platelets can afford to an injured site. The bleeding time in 
purpura depends primarily on the capillary endothelium, and agrees most closely 
with the state of the haemorrhages, but will also to some extent be affected by the 
number of platelets. 

The coagulation time also varies to some degree with the platelets and will affect 
recovery. 
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The views stated follow logically from the evidence given above in various 
sections. They accord, I believe, with the course and phenomena observed 
clinically and hematologically in cases of purpura, and explain their occurrence. 

Reference will now be made to urticarial purpura and the effects of splenectomy. 


URTICARIAL PURPURA. 


The group of urticarial purpura or anaphylactoid purpura has caused much 
confusion in the consideration of the hemorrhagic state. It has been said that there 
is no thrombopenia in this type, and hence that it is sharply differentiated from 
purpura hemorrhagica and the so-called “essential thrombopenia.” But, on fuller 
investigation, cases are now being found in which varying degrees of ‘reduction of 
platelets are present. 

In this group are included the forms commonly known as Henoch’s purpura and 
Schénlein’s purpura. Henoch described his syndrome in 1867 [16]. It is 
characterized by irregular urticarial swellings, by abdominal pains and colic and 
by various hemorrhages. The term “ Schénlein’s disease’’ is commonly applied to 
a condition which is similar, except that joint swellings and pains are more 
prominent than the abdominal symptoms. Schdnlein left no written account of his 
disease. The two may certainly be regarded as belonging to the same group. 

There is extensive clinical evidence of the close relationship between urticarial 
purpura, hemorrhagic purpura and urticaria. Osler [23] studied the groups many 
years ago in patients whom he had watched often over a course of years. Among 
many others he refers to one patient who, in the course of a single year, passed 
through attacks of urticaria, Henoch’s purpura, purpura and purpura hemorrhagica. 

In urticaria there is increased permeability to plasma; this defect must be near 
to permeability for the blood-cells. In the urticarial purpuras also, swellings occur in 
which there is no hemorrhagic factor. They are purely urticarial and due to the 
escape of plasma from the capillaries. But let us consider also what types of 
superficial haemorrhages may be present. There may be a few true purpuric spots. 
But, further, certain of the wheals or swellings show a hemorrhagic area suggesting 
a small diffuse eechymosis rather than the circumscribed spots of a pure purpura. 

Similar appearances can be produced in purpuric conditions by one of Hess’s tests 
for the haemorrhagic state. In this test 1 or 2 c.c. of a saline solution are injected 
subcutaneously. When performed in hemorrhagic states bleeding occurs into the 
subcutaneous fluid, and closely reproduces the appearance often seen in Henoch’s 
purpura. This test is akin to the tourniquet test, but may be positive when the 
tourniquet test is negative. The hemorrhages in this test may be accepted as 
being produced by distension causing injury to capillaries which are already in a 
state of reduced resistance or efficiency. Their origin thus somewhat differs from 
purpurie spots. 

Such hemorrhages occurring in urticaria will give us a true Henoch’s syndrome. 
The patient, however, is sick not from the purpura, but from the urticaria. At the 
onset he is more urticarial than hemorrhagic. He is more sick than purpuric. The 
hemorrhages may be slight; certainly they may be no more than would be regarded 
as « mild purpura, in which little or no diminution of platelets would be expected. 
This is the ordinary condition of what we call “ Henoch’s purpura” and is the 
explanation of the severity of the clinical conditions with a certain amount of 
hemorrhage and little or no diminution of platelets. 

The defect in permeability must be very near to that of full purpura. A slight 
increase of the defect will lead to purpuric hemorrhages, and with this comes a fall 
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of platelets. The vicious circle increases, and the Henoch’s purpura is said to change 
to thrombopenia and purpura hemorrhagica. Such a course may be well seen in 
the recent case carefully investigated by Myers. 

It is known that experimental anaphylaxis may pursue the same course, and 
may develop into purpura with an accompanying fall of platelets. 

Weil [26] has described the case of a boy in which urticarial wheals were always 
produced by eating eggs, the areas becoming hemorrhagic in twenty-four hours. At 
other times purpuric spots were present. Other similar cases are recorded in the 
literature. 

A simple urticaria may involve rapidly areas spread over practically the whole 
surface of the body, and also affecting the mucous membranes. If in such a state 
the permeability of the vessels is to the whole blood instead of only to the plasma, 
the condition becomes purpura fulminans, fatal from the mere exhaustion of the 
blood. Purpura fulminans is thus the hemorrhagic equivalent of a simple transient 
urticaria. It is possible to have recurrent attacks of such urticaria, but impossible 
to have recurrent attacks of a hemorrhagic state of an equivalent severity. In the 
severer purpuras abdominal colic and joint pains are common features, but are 
usually overlooked owing to the greater prominence of the hemorrhagic features. 

The group of urticarial purpuras has long been a stumbling-block in considering 
the pathogenesis of purpura. Looked at from the standpoint of capillary permeability 
it falls into a natural place. In a patient with urticarial purpura the capillary defect 
at one site is to plasma only, at another to whole blood, and at a third site 
hemorrhages are produced by distension of exuded plasma. The general condition 
at the onset is mainly dependent on the urticarial factor. But the haemorrhages 
may increase in severity until they become the prominent feature. The condition is 
intermediate between urticarial and hemorrhagic purpura. 

It is frequently stated dogmatically that it is essential to distinguish anaphylactoid 
purpura from purpura hemorrhagica, since in the former group splenectomy is 
contra-indicated. As the operation had never been performed knowingly in 
anaphylactoid purpura until the recent case of Myers, there was absolutely no 
evidence on which the statement could be based. 

In my opinion it is entirely irrational and unjustified. Splenectomy should be 
considered in this group as in any other form of primary purpura. It must be 
remembered that the patient may be sick from the urticaria rather than from the 
purpura. 


SPLENECTOMY. 


Kaznelson was the first to practise splenectomy for purpuric conditions, although 
Hess has the priority in making the suggestion. It is now known that the results 
of this operation are extraordinarily good. There is a certain operative risk and a 
high mortality in the acute cases, but except for a few operative accidents we may 
fairly be convinced that those who died after the operation would have died in any 
circumstances, and that many lives have been saved by its performance. Apart 
from acute cases, the result in a large number of instances is immediate cessation of 
the hemorrhages and a rapid rise in the number of platelets. We will consider this 
type before referring to other sequels of the operation. 

The first question which arises is why does this rapid increase in the number of 
platelets occur, and whence are they derived ? 

It is known that splenectomy in any condition will lead to such rise whether 
thrombopenia is present or not. Leschke has published cases in which the rise 
followed operations for ruptured spleen, certain forms of jaundice, and other 
conditions. 
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Bedson has shown experimentally that the rise of platelets occurs after splenectomy 
in normal animals. The number of platelets may be doubled in forty-eight hours, 
and then show no further increase, gradually falling to normal. 

The explanation has been put forward that this rise is due to the absence of the 
destructive action of the spleen. This is, however, unlikely, for if the number of 
platelets is doubled in forty-eight hours, it would mean that the spleen normally 
destroys daily a number equal to half the total circulating platelets. The same 
argument would have to be applied to the leucocytosis which follows splenectomy. 
The rise in leucocytes, especially polymorphs, may be enormous, and if this is 
attributed to the absence of destruction by the spleen we should be ascribing to that 
organ the daily destruction of five or more times the total polymorphs in the blood. 
Such consumption is incredible. : 

Further, the rise of platelets after experimental splenectomy may reach its 
maximum in twenty-four hours and then commence to fall. If the rise is attributed 
to the absence of the splenic’ action, it should continue on subsequent days, the 
alternative being the assumption that the reticulo-endothelium or other substitute 
tissues are able to undertake the whole of this activity of the spleen at twenty-four 
hours’ notice. 

In cases of purpura, the rise may take place with great rapidity, a large number 
of platelets being present within a few hours. 

This initial rise in platelets after splenectomy, like the rise in leucocytes, must be 
due to a flooding of the blood with reserves from the marrow. It thus depends on the 
reaction of the marrow and not primarily on the absence of the destructive powers 
of the spleen. But the latter factor will subsequently have more permanent effects 
on the platelets, and some cases show evidence of a second rise. 

The next point to consider is why do the hemorrhages cease, assuming the rise 
in platelets to occur ? 

The large number of platelets flooding the circulation is sufficient to protect the 
sites of capillary defect and thus produce a rapid cessation of the hemorrhages. This 
is the obvious explanation. It is supported by Bedson’s experiments. He found that 
splenectomy in a guinea-pig afforded a measure of protection against the production 
of experimental purpura so long—but only so long—as the increase in platelets is 
present. This experimental purpura he had shown was due to alterations in the 
capillary endothelium. Splenectomy thus affords an immediate measure of protection 
to the defective endothelium by the sudden increase of available platelets from the 
marrow reserves. 

But the marked rise in platelets after splenectomy is only temporary and yet the 
cessation of hemorrhages may be long continued. Several factors are involved and 
the immediate and later effects of splenectomy are not entirely due to the same causes. 

The various courses which may follow splenectomy will now be considered. 


Various Courses following Splenectomy. 


The course described above after splenectomy takes place in the most favourable 
cases, but by no means invariably. The results may be summarized in the following 
five groups :— 

(1) Platelets rise high and then fall to about a normal level. Hzeemorrhages cease 
and do not return. 

(2) Platelets rise but subsequently fall to a very low level. Hzaemorrhages cease 
and do not return. 

(3) Platelets rise and fall as above, but hemorrhages return in varying degrees. 
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(4) Platelets fail to rise to any great extent, but hemorrhages cease. 

(5) Platelets fail to rise, and hemorrhages continue. 

The entire group differs from pre-operative states in the absence of the spleen, 
but these different courses after splenectomy obviously depend on variations of 
several factors. 

The variable factors concerned are :— 

(1) Degree of capillary defect and its transient or permanent nature. 

(2) Condition of the marrow. 

(3) Alterations in the platelet circulation due to the absence of the spleen. 

Alterations in the platelet circulation due to the absence of the spleen will be 
considered first. 

After the removal of the spleen, the function of destroying effete platelets is 
assumed to be taken over by the reticulo-endothelial system. The question arises 
whether the action of this substitute will be equal in quantity to that of the spleen, 
which has been removed. 

Consider what occurs in acholuric jaundice. The results of splenectomy are 
equally satisfactory in their final effects. It is accepted that the marrow in that 
condition is producing red cells of defective quality which are consequently destroyed 
in large numbers by the spleen. The removal of the spleen leads to undoubted 
improvement. As the production by the marrow of defective cells still continues, 
the improvement can only be ascribed to the substitute for the spleen working at 
a much lower standard. There can be little doubt as to the truth of this explanation 
in acholuric jaundice. 

In purpura, the spleen may or may not be unduly active, depending on the type 
of platelets produced by the marrow. On the whole, there is little evidence that the 
spleen is over-active in the majority of cases. But in any event if its substitute 
works at a lower standard, this will result in a higher proportion of the production 
of platelets by the marrow being available for protection of the capillaries and their 
destruction in that site. The gain to the capillaries is obvious and is permanent. 

Variations in the degree of capillary defect will be present in different cases. It 
is admitted that the purpuric state is intermittent and may pass rapidly, as is shown 
by the clinical course of the hemorrhages. During the period of high protection by 
platelets immediately after splenectomy, the capillary defect may pass, partially or 
even completely. In the latter state, the subsequent progress will naturally be most 
satisfactory, and the platelets tend to maintain a high level. An exactly similar 
course can be watched in the case of Foerster, already quoted, in which no operation 
was performed. Here the capillary defect ceased spontaneously at a point when the 
patient was gravely ill; the platelets subsequently rose high and then somewhat fell, 
as occurs in the most successful cases after splenectomy. 

In other cases the capillary defect may be more serious. It is temporarily 
protected by the flood of platelets after splenectomy, and may improve. But the 
defects still demand a considerable supply for their protection. As the initial wave 
of platelets passes, this destruction in the capillaries leads to a further fall. The 
supply by the marrow, in the absence of the action of the spleen, may be just 
sufficient to protect the defects. In this case, the platelets fall but the hamorrhages 
do not return. This sequel of splenectomy which has puzzled the upholders of 
essential thrombopenia presents no difficulty on the view that the primary defect 
with its destruction of platelets lies in the capillaries. Clearly the balance is in 
a precarious state. With a slightly greater defect, the platelets may be insufficient 
to protect the capillaries, and the hemorrhages return but to a lesser extent. The 
condition has then, as Kaznelson says of a case, been converted from purpura 
hemorrhagica to purpura simplex. 
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The condition of the marrow will have its effects in all the circumstances 
discussed in the paragraphs above. It may be producing more platelets than 
normal. This will tend to be so in the milder cases and will help the rise after 
splenectomy and the subsequent permanent balance. Or it may be producing less 
platelets than normal, and this may be temporary or permanent. 

The effect may be illustrated by Foerster’s case. If the marrow had been 
exhausted when the capillary defect passed, the hemorrhages would have ceased but 
the platelets would not have risen. After splenectomy the number of platelets from 
the reserves may be only just sufficient to protect the endothelium and no rise in 
platelets occurs. In most cases of acute purpura hemorrhagica the marrow is 
exhausted and operation can have no immediate effect. 

The results that the condition of the marrow will have on the different states 
discussed can be visualized without further description. 

It must be noted that the number of circulating platelets after splenectomy is not 
necessarily comparable with the same number before operation. The demands on 
the marrow will depend on the destruction in the capillaries and the destruction in 
the substitute for the spleen. The total demand in a quiescent period may be much 
less than before operation. The balance which determines the number of platelets 
counted in the blood might apparently occur at any point. 

The various courses which follow splenectomy have thus been passed in review, 
and their explanation set forth on the hypothesis that the primary defect lies in the 
capillaries. 


TREATMENT. 


Splenectomy. 


In view of the successful results following splenectomy, the essential question in 
treatment is when the operation should or should not be advised. 

(1) Acute Cases——The mortality here is very high, but a study of the cases in 
conjunction with our knowledge of their normal course suggests that the fatal cases 
would in fact have died without the operation, but that by its performance an 
occasional life can be saved. 

(2) Chronic Cases.—It is here that the results have been so good and the only 
questions arising are as follows: 

(i) Is the condition such that in the absence of operation life can continue 
without serious impediment or risk? A certain number of cases obviously fall into 
this category. The decision is often easy but in doubtful cases many points have to 
be taken into consideration, such as the extent of the hamorrhages, their duration 
und any evidence of increasing severity, the degree of anwmia, and evidence of 
strain on the marrow, as shown by leucopenia. 

(ii) With regard to the remainder, for what reasons should operation not be 
advised ? (a) Direct operative risks. This depends on the usual risk of any major 
operation, but especially on the degree of anzmia and the risks of heart failure or 
thrombosis. These risks possibly may be diminished with greater experience with 
the operation. The rapid rise in platelets may dispose to thrombosis. (+) What 
cases will do badly if they survive? This will depend on (1) excessive permeability 
of the endothelium, and (2) aplasia of the marrow. 

With regard to the permeability, the extent of the hamorrhages is little guide as 
many extreme grades do well. Probably the duration of the bleeding time is a better 
guide. For obvious reasons the longer bleeding times are often not followed to 
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their termination, and it would appear, roughly speaking, that a bleeding time up 
to 30 minutes is consistent with a good outlook. On the whole, where the bleeding 
time is considerably in excess of this, the results have not been satisfactory. 
Observations are, however, not conclusive and the test is not an accurate one though 
it may be capable of further development. At present we should hesitate to place 
great reliance on it. 

With regard to aplasia, the question arises how its existence can be suspected. 
Clearly the number of platelets is no guide; nor is the number of red cells. The 
most definite guide appears to be the number of polymorph cells. Unfortunately 
full blood-counts are not very numerous in the literature, but the general study 
would suggest that when the number of polymorphs is definitely below normal 
a good result cannot be anticipated. These are cases in which there is both 
leucopenia and a low percentage of polymorph cells. It is probable that these cases 
would do badly in any circumstances, and there is no evidence that splenectomy 
makes them worse if they survive. 

(3) Urticarial or Anaphylactoid Purpuras.—The decision in these cases rests on 
slightly different grounds to the others. As pointed out above, the patient is sick 
primarily because he is urticarial and not because he is purpuric. Yet I think that 

_ the existence of purpura or bleeding of anything more than a trivial degree should be 
an indication for an operation, whatever may be the number of platelets. When the 
general urticarial condition is sufficient to produce definite joint pains and swellings 
or abdominal symptoms, it indicates a wide-spread defect of the capillary endothelium 
which is near to the stage of serious hemorrhages. 

Cases in this group—that is, with definite evidence of an urticarial factor—in 
which splenectomy has been performed have all given very good results. 


Transfusion. 


A certain number of milder cases on the border-line may show definite improve- 
ment with transfusion. This is usually temporary but occasionally a hemorrhagic 
attack may be completely aborted. The number of platelets injected appear to be 
comparatively trivial and probably the effect must mainly depend on the gain in red 
cells and the general rest to the marrow. Transfusion for these reasons is obviously 
a wise measure before an operation. Unfortunately suitable donors must be chosen 
with special care for purpuric subjects. 


Blockade of the Reticulo-endothelial System. 


It is generally accepted that the immediate effects of splenectomy are due to 
the flooding of the circulation with platelets, whatever may be the origin of this 
occurrence. 

The question arises whether this effect can be produced by any less dangerous 
methods than an operation? Bedson found a certain definite rise in platelets 
followed splenectomy. He also found that an equal rise followed injections of 
Indian ink, designed to block the reticulo-endothelial cells. The evidence points to 
the rise in platelets being identical with that which follows splenectomy, for if this 
operation is performed immediately after the blockade has raised the platelets no 
further increase occurs. It is reasonable to suppose that these injections will 
produce a similar rise in human beings and a similar effect, at least temporarily, to 
that of splenectomy. 
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CONCLUSIONS. 


(1) Increased permeability or defect of the capillary endothelium is the essential 
cause of the hemorrhages in the hemorrhagic diathesis. 

(2) Alterations in the number of platelets are secondary to the capillary 
hemorrhages. 

(3) The hemorrhagic purpuras form a single group and are only separated from 
urticarial (anaphylactoid) purpura and urticaria by the degree of the capillary defect. 

(4) Splenectomy should have a permanent beneficial effect, though protection 
from capillary hemorrhages may not be complete. 

The term “ angio-staxis”’ is suggested for the condition. 
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Discussion.—Dr. BERNARD MYERS stated that he had had three cases of essential 
thrombocytopenic purpura hemorrhagica in which splenectomy had been performed with, so 
far, absolute cessation of symptoms and signs. All these operations had been performed more 
than two years ago and were reported in the Proceedings of the Clinical Section of the 
Society.' 

Splenectomy had been performed in a case of Henoch’s purpura in a girl who had had 
persistent hematuria for over a year, causing serious secondary anemia. After 18 months 
this girl remained free from symptoms and was reported to be in perfect health. 

He had been associated with Dr. Knyvett Gordon and Mr. Rodney Maingot in these cases. 

He wondered why in some cases the brunt fell on the uterus which persisted to bleed 
until splenectomy was performed, and in others on the capillaries of the mouth or nose, etc. ? 
What were the changes in the blood and capillaries after splenectomy which prevented 
purpuric hemorrhages ? 


Dr. L. K. HARRISON said he had had personal experience of splenectomy for purpura, 
with rapid and complete recovery. 

May, 1927.—First attack of purpura on limbs, health otherwise perfectly good. Blood- 
count normal. Three succeeding attacks progressively more severe at intervals of one month. 
Third attack with hemorrhages into mucous membrane of mouth. Blood coagulation delayed. 
Bleeding after prick of ear for blood-count lasted two hours. Tooth removed : oozing of blood 
for six days afterwards. 

August 20, 1927.—After three and a half weeks in bed, while he was being driven from 
Leicester to Gloucestershire a considerable internal hemorrhage took place, and he was 
confined to bed for four days and was then removed in a motor ambulance to New Lodge 
Clinic, Windsor Forest. 


' Proceedings, 1926, xix (Clin. Sect.), 37; id., 1927, xx (Clin. Sect.), 33. 
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The hemoglobin content was 33 per cent., and it continued to go lower. Splenectomy 
was performed (August 26), he was transfused immediately afterwards and again two days 
later. He had a severe rigor after the second transfusion, and for several days felt sharp 
stabbing pains in the neck in the lower phrenic nerve region. He improved rapidly, 
hemoglobin rising to 85 per cent. within a month. He began to work again in the middle of 
November, 1927, and had been perfectly well ever since. . 

He had been under Dr. Hurst’s care in the Clinic, and Mr. Gaynor Jones had carried out 
the splenectomy. 

He was unable to assign any cause for the purpura; he had never previously had any 
tendency to hemorrhages. 


[Dr. Trpy replied briefly. 
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|Febowary 17, 1928.} 
Pregnancy and Epidemic Encephalitis. 
By Freperick Roqurs, M.D., M.Ch., F.R.C.S. 


INTRODUCTION. 


{I have been fortunate enough to obtain possession of the notes of twenty-one cases in which pregnancy 
was complicated by epidemic encephalitis Eighteen of these came under the care of Dr. Arthur J. Hall, 
Professor of Medicine in the University of Shefiield. My sincere thanks are due to him for much kind 
assistance and for alluwing me to make use of his cases. Two of the remaining three were treated at the 
Middlesex Hospital, one by Mr. Comyns Berkeley and Dr. Cockayne, and the other by Mr. Berkeley and 
Dr. D. Evan Bedford ; and the last case is that of Mr. Victor Bonney. To all those mentioned lam much 
indebted. 

In order to widen the outlook on the many problems which arise when a pregnant woman becomes 
infected, I have collected from the literature 200 cases. In 170 of these, acute epidemic encephalitis 
complicated pregnancy, while the remainder were cases in which pregnancy was complicated by chronic 
epidemic encephalitis. 


[.[—THE INFLUENCE OF PREGNANCY, LABOUR AND THE PUERPERIUM 
oN AcuTE EPIDEMIC ENCEPHALITIS. 
THE INFLUENCE OF PREGNANCY ON ACUTE EPIDEMIC ENCEPHALITIS. 


Opinions are at variance about the effects of pregnancy on the acute attack. 
Some believe that the disease runs a more serious course in pregnant women, others 
that the course during the acute stage is the same in gravid and non-gravid patients. 

The belief of a considerable number of Continental authorities that the disease 
runs & more serious course when complicated by pregnancy, is founded upon a 
supposedly higher mortality, a symptomatology which is thought to be aggravated, 
and the benefit which some believe to accrue from uterine evacuation, whether 
natural or artificial. 

Mortality. 


The mortality in my smaller group of twenty-one cases was 5 per cent.; the 
optimistic nature of which figure is detracted from when it is remembered that many 
of the cases came under observation late, on account of Parkinsonism—the sequel of 
an acute attack during a previous pregnancy. Moreover the total number is small. 

In my larger series of 170 cases the mortality is equivalent to 42 per cent., a rate 
probably not in excess of that among all persons infected under similar conditions of 
age, sex, locality and time. It must not be forgotten that both Hall and Wynne 
have shown that although males are more frequently infected than females, there is 
an increased liability to death in the latter sex, irrespective of pregnancy. Further- 
more, there is a relative increase in the number of women severely afflicted at the 
lower age periods—in the age period 25 to 35, for example, the number of women 
attacked by moderately severe encephalitis is exactly equal to the number of men; 
that is, at a time of life when pregnancy is particularly common. 

My findings support those of Parsons who analysed fifty cases in this country 
as well as those of the Italian, Bertoloni, who in 1923 carefully considered eighty- 
seven cases in this connexion. 

Ar—Ops 1 
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Symptomatology. 


The twenty-one cases I have collected show that there is a very close corre- 
spondence in symptomatology between gravid and non-gravid patients. Hall's cases 
form indeed an almost exact replica in miniature of the Sheffield outbreak, a fact of 
some significance when it is remembered that there are only eighteen of them. | 
have his own statement (personal communication) that in respect of symptom 
combination and duration the course of the acute attack in these cases presented no 
noteworthy differences from the symptomatology in non-pregnant women. 

Dimitz, Amreich, Waldstein, Latzko, Sternberg and Kreiss believe that the 
symptoms are aggravated when the acute attack occurs during pregnancy. When, 
however, inquiry is made it is found that their cases cannot really be said to justify 
the conclusion that pregnancy exerts an untoward influence on the disease. 
Admittedly some were severe, but not more severe than many of the non-pregnant 
cases in the same epidemics. 

Achard, Jorge, Robinson, Fino and Fubini, di Francesco and Marinesco support 
the view that gestation is an aggravating factor, but they all argue from the convie- 
tion that the mortality is higher in these cases; they admit that there are no 
detectable differences in the clinical manifestations; they omit to add the important 
rider relating to age, sex, locality and time, and they all draw their conclusion from 
a study confined to small numbers of cases. 

I receive support from those who have analysea or reported larger series. Thus 
in the Ministry of Health’s Report, 1922, a series of fifty cases is reviewed and the 
conclusion reached, contrary to expectation, that they ran much the same course as 
the others. Hall in 1923 expressed agreement with this conclusion. Benthin had 
previously (in 1920) been unable to establish a worse prognosis, though he believed 
the effect of encephalitis on pregnancy to be unfavourable. Pollastoni was unable 
to find any peculiarities in pregnant patients, although he advised a guarded prognosis. 
Bertoloni came to the conclusion that the course of the disease is the same and the 
mortality no different in pregnant patients. Patek is of Bertoloni’s opinion. Trop! 
regards the confinement, not the pregnancy, as the aggravating factor. 

The belief in symptomatic aggravation during pregnancy has, therefore, its oppo- 
nents as well as its supporters ; as might have been expected from a previous study 
of the mortality, the evidence is conflicting ; two diametrically opposed schools hold 
the field, each with its own “ credo.” 


THE INFLUENCE OF THE CONFINEMENT AND THE EFFECTS PRODUCED BY 
EVACUATION OF THE UTERUS, 


Two considerations arise under this head. Firstly, it is desirable to attempt to 
estimate the effect of the confinement upon the course of the disease. Does the 
stress and strain of labour cause, in these patients, any change for the worse? 
Secondly, does the removal, natural or artificial, of the products of conception produce 
an improvement by better enabling sufferers to combat encephalitis ? Upon the answers 
to these two questions an estimation of the influence of pregnancy on acute epidemic 
encephalitis partly depends and their therapeutic importance can scarcely be over- 
estimated. If a uniform improvement after delivery could be shown to be the rule 
it would be right to conclude that pregnancy was an aggravating factor, in which 
case artificial termination would have to be advised in all cases. 

On the whole, the answers to both questions are in the negative, the over- 
whelmingly large majority of cases running their course onwards regardless of any 
of the factors which might be thought capable of producing a change for better « 
worse at the time of the confinement. The weight of evidence goes to show that, 
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while, on the one hand, labour does not aggravate the disease, on the other, improve- 
ment after delivery, natural or artificial, is very exceptional. 

Returning to the general problem concerning the effect of pregnancy as a whole 
upon epidemic encephalitis, the fact that improvement after the uterus has been 
emptied is a comparatively rare phenomenon, considered in conjunction with a 
mortality which has not definitely been proved to be raised, and a similar symptoma- 
tology, suggests the conclusion that the acute stage of the disease is not affected by 
gestation. The severity is rather dependent upon other etiological factors, in 
particular, upon the virulence in any given epidemic. 


[l.—l'HE INFLUENCE OF ACUTE EPIDEMIC ENCEPHALITIS ON 
PREGNANCY, LABOUR AND THE PUERPERIUM. 


ON PREGNANCY. 

Modification in the natural course of pregnancy produced by any disease might 
be shown in one or more of three ways. In the first place it might be shown by 
spontaneous interruption before term, in the second by diminution in hepatic and 
renal activity—toxemia of pregnancy—in the third by the occurrence of foetal 
death before term. These three are obviously interrelated, particularly the first 
und third. 

Of the twenty-one cases little need be said. The only two which did not proceed 
in the ordinary way to natural labour at term were those upon which Caesarean 
section was performed. In no case was the pregnancy associated with toxemia; no 
ease miscarried; neither did the onset of labour in any of them occur at a date 
which might not ordinarily have not been expected; the children were all born 
alive. These facts speak for themselves, showing most conclusively that so far as 
these cases are concerned, the attack of encephalitis made no difference to the 
natural course of pregnancy. 

This is in agreement with the conclusions pronounced by the Ministry of Health 
in 1922, when only five miscarriages were reported against twenty-four full-time 
deliveries. Jorge and Poligone in France, Alfons Miiller and Tropl in Austria, Cova 
and Bertoloni in Italy, Veksin in Russia, all uphold the teaching that miscarriage 
and premature labour, particularly the latter, are happenings of common occurrence. 
In one hundred and thirty-nine cases found infected during pregnancy, the fate 
of the products of conception is known. 

These may be classified in the following way : 

64 were delivered at term 
30 died without being delivered 
25 were natural premature deliveries 
19 were artificially delivered 
1 case was of extra-uterine gestation 
139 

Delivery at term” does not necessarily imply that the child was alive and 
healthy ; it indicates broadly that the disease was in those cases without influence 
on the pregnancy.) 

Excluding the nineteen cases in which pregnancy was artificially terminated, and 
the one in which gestation was tubal, it appears that rather more than half the 
remainder went to term, about a quarter died without being delivered, and rather 
less than a quarter delivered themselves spontaneously before full-time. In the first 
and largest group, therefore, there was no interference with the course of pregnancy ; 
in the second group, in which all patients died, there is a similar absence of evidence 
to show that encephalitis affects pregnancy. The third group, though relatively 
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small, is sufficiently large to make improbable the hypothesis that the miscarriage or 
premature labour was a pure accident connected in no way with the disease. This 
is borne out by consulting the followiug figures : 

Premature deliveries =25 Deliveries at term =64 


The cases terminated fatally in Fatal termination 


sus 1] _ 
The cases terminated non-fatally in is 14 Non-fatal termination ... 


Mortality 44 per cent. Mortality 17 per cent. 


In the light of this evidence, interference with pregnancy in the more severe cases 
cannot be denied, and a working rule may be formulated with regard to the outcome 
of the pregnancy when the affliction is serious. It may be said that in the most severe 
cases the patients die before delivery, in the least severe, gestation proceeds to term, 
while in the intermediate group, premature delivery is to be expected. 

Intra-uterine death of the foetus before term has from time to time been reported 
(Voron and Pigeaud, Répond, Robinson.). It is of considerable rarity, though an 
established phenomenon. Because in some cases death of the embryo has coincided 
in point of time with the occurrence of severe encephalitic symptoms, it is concluded 
that such death was due to the disease, and the general conclusion with regard to 
the effect of severe epidemic encephalitis on pregnancy is upheld. 

On LABOUR. 

On this point complete agreement has been reached. It is universally admitted 
that labour, far from being difficult, is exceptionally easy in cases complicated by 
acute epidemic encephalitis. An extreme example of this was witnessed by Gaujoux 
and Bertrou, whose patient went into labour while in hospital and delivered herself 
of a full-time child without anyone being any wiser, till the infant was found dead 
of asphyxia in the mother’s bed some time after birth. This case is all the more 
remarkable in that the patient was a primipara and the baby well developed. It 
would seem as though the senses of such patients were dulled and their capacity of 
perceiving pain abolished or at least diminished. Anzsthesias are not uncommon in 
connexion with epidemic encephalitis, and it has been suggested by Jorge that there 
is a special anesthesia in these patients preventing the reception of painful stimuli. 
Victor Bonney remarked on the anesthesia of the external genitalia after confine- 
ment in his case. There is a complete absence of obstetric accidents both from 
my cases and from those throughout the literature. Occasionally assistance by the 
forceps has been rendered necessary by inadequate maternal forces. Such cases are 
very exceptional and the patients have been primipare. The women often remember 
nothing of their labour, as in Klippel and Baruk’s case. 

ON THE PUERPERIUM. 

Like labour, the puerperium is almost always devoid of complications other than 
those directly connected with the condition of the central nervous system. ‘The 
only noteworthy exception appears to be the occasional occurrence of retention of 
urine after labour. Schulze first stressed this point; it is not improbable that the 
bladder inertia is due to a central paralysis resulting from the disease. 

PREGNANCY AND PARKINSONISM. 

Of the sequele of acute epidemic encephalitis that which possesses over- 
whelming importance is the Parkinsonian syndrome; other developments in adults 
are of relatively small importance. The relationships between pregnancy and 
Parkinsonism have received but slight consideration in the past. My attention was 
first called to this question by Professor Arthur Hall in a personal communication 
relative to his own eighteen cases. 
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Of the twenty cases in which epidemic encephalitis in its acute phase complicated 
pregnancy, sixteen have become Parkinsonian, while one (Victor Bonney’s case) of 
the remaining four has developed other residua. Sixteen out of twenty represents 
an incidence of 80 per cent., which compares very unfavourably with the general 
occurrence of Parkinsonism in non-pregnant patients: for at the end of 1925 only 
29 per cent. of the Sheffield series had developed signs of this sequela. 

In the light of this evidence it does not seem to be going too far to suggest that 
the association of pregnancy and the disease in its acute form makes more likely a 
subsequent development of Parkinsonian manifestations. 

\s in the case of non-pregnant patients, Parkinsonism may be early in onset, 
following immediately upon the acute phase ; or it may be delayed for an interval of 
months or years. On the whole early onset is more common than. late, when 
pregnancy and the acute attack coincide. Especially is it noticeable how frequently 
the first Parkinsonian signs and symptoms appear to date from the confinement. 
Seven of Hall’s cases were of this nature, and otber examples will be found by 
Forget, Rathery and Cambessédés, Bompiani and others. Lastly, Parkinsonism 
may make its first appearance during the course of a subsequent pregnancy, as in 
one of Hall’s cases, and in Berkeley’s and Cockayne’s case. Similar cases have been 
reported by Lévy, Strecker and Willey, Meyer, and Valente and David, quoted by 
Hall. Fort speaks of a woman who completely recovered from acute encephalitis, 
and remained well until the fourth month of .a pregnancy four years later. In such 
cases the Parkinsonian symptoms appear either early in the subsequent gestation or 
very soon after the subsequent confinement. An extreme example of this is the 
case of Gordon Holmes in which Parkinsonism appeared for the first time within 
half an hour after a confinement. 

Although chronic encephalitis is not uncommonly associated with impotence in 
the male, Parkinsonian women not infrequently become pregnant. On such 
occasions their symptoms undergo exaggeration in the majority of cases, or, more 
correctly, in the majority of reported cases. Admittedly, some women with chronic 
encephalitis negotiate pregnancy and labour without alteration in their disease, but 
unfortunately the converse is more common. This is well exemplified by Berkeley’s 
and Bedford’s case, in which already present Parkinsonian symptoms underwent 
marked change for the worse on the occasions of two pregnancies. 

This exacerbation of the disease is especially prone to occur during the early 
months of pregnancy, and in the early days of the puerperium. It seems that 
pregnancy, by making additional calls on the mother, lowers the general resistance, 
and very soon causes the disease to become geared at a higher level ; a level which, 
attained early, remains stationary, until the factors acting at the time of the 
confinement cause further symptomatic accentuation. 

Though pregnancy exerts an untoward influence on Parkinsonism, the converse 
proposition does not hold. Twenty-seven out of thirty-three collected pregnancies in 
Parkinsonian patients went satisfactorily to full time—81-5 per cent.—and were 
productive of healthy infants. Premature labour near term has rarely been reported 
and then only in more marked cases, as in one of Hall’s and in three by del Sole. 

Labour in Parkinsonian patients, like labour in sufferers from acute encephalitis, 
is easy and associated with less pain than in normal individuals. 

The puerperium is almost always devoid of complications. , 

THE CHILD. 

A study of my twenty-one cases shows that the babies were all healthy at birth, 
and that they have remained so with the exception of two, who fell victims to 
accident or disease other than epidemic encephalitis, some time after birth, and of 
one who died from unknown cause at the age of two years. 
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Healthy babies were, therefore, born in 100 per cent. of the cases, among which 
the survival rate is 85 per cent. The satisfactory level of these figures is probably 
related to the low maternal death-rate in the series. 

If the general series of 158 collected cases in which the fate of the fetus is 
mentioned, is studied with reference to the foetal and infantile mortality, cases being 
grouped according to the stage of pregnancy reached at the time of onset of the 
encephalitis and to the result in the mothers, it appears that the combined fetal 
and infantile mortality varies directly with the stage of gestation and the maternal 













issue. The figures in each of six groups are as follows: 
Fetal and infantile mortality 
per cent, 
(1) Fatal maternal infection before the sixth month ... dit 100 
(2) Non-fatal maternal infection before the sixth month bon 37 
(3) tatal maternal infection after the sixth month _... oie 68 
(4) Non-fatal maternal infection after the sixth month a 22 
(5) Fatal maternal infection during the puerperium ... oe 14 
(6) Non-fatal maternal infection during the puerperium tas 7 
The general combined foetal and infantile mortality is equivalent to about 46 per 


cent., a figure in excess by 3 per cent. of the maternal mortality in this series. 
This, though not altering the opinion expressed that the prognosis to the child varies 
directly with that to the mother, shows that the foetus and infant are subjected to 
slight additional risk. 

A study of the seventy-three cases non-productive of living or surviving children 
shows that the most common causes of an issue unfavourable to the embryo are 
maternal death before delivery in the earlier months and prematurity in the later. 

The known subsequent good health of the children in my series, in some cases to 
as long as five years, an occasional reference to similar cases in the literature 
(Strecker and Willey, Fort) coupled with an absence of any published communication 
on such subjects as “delayed infantile infection,” suggest that if an infant safely 
negotiates the first few weeks of life, there is little likelihood of subsequent 
development of the disease. 

From time to time cases have been reported in which the infant has, shortly after 
birth, exhibited signs suggestive of epidemic encephalitis. The earliest case of this 
nature, indeed, the first reported case of epidemic encephalitis with pregnancy, was 
described by Wilfred Harris in 1918. Shortly afterwards Novaes and Sousa in 
Portugal published a similar case. Since then sufficient others have occurred in 
various parts of Europe to establish epidemic encephalitis neonatorum as a rare but 
definite clinical entity. 

In such cases signs may be present at the very moment of birth (Novaes and 
Sousa) or they may be delayed for an interval of a few days (Klippel and Baruk, 
Hallé, Ministry of Health). On one occasion only (Mercier, Andrieux and Bonnaud) 
has this interval been prolonged to fourteen days. 

The course of the disease in young infants is often mild, sometimes severe, thie 
mortality not particularly heavy. Corresponding symptomatically with the disease 
in the mother, it does not necessarily do so in severity. 

The manner in which these infants become infected is at once a fascinating and 
controversial problem. Time and space forbid that I should here go as fully int» 
the question as I might wish, and I must content myself with remarking that thoug!) 
contagion, milk infe&tion and infection from ordinary sources cannot always be 
excluded, there is definitive evidence, both pathological and clinical, to show that the 
virus is capable of making its way across the placenta, and that, therefore, some «' 
least of the reported cases have become infected before birth. 

Pathological evidence is furnished by two cases, those of Marinesco and 
Kenonowa, quoted by Hall, in which characteristic changes have been found «' 
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autopsy on the bodies of foetuses whose mothers died before being delivered ; while 
Levaditi, Harvier and Nicolau have proved experimentally that the virus can cross 
the placental site. 

Clinical evidence is afforded by cases, such as those of Novaes and Sousa and 
Parsons, in which undoubted signs of epidemic encephalitis are present at the very 
moment of birth 


DIAGNOSIS. 


To establish a diagnosis of epidemic encephalitis in the pregnant woman is easy, 
provided the symptoms are not too obscure and that an epidemic is known to be 
raging at the time. Difficulties arise because the two conditions relating to severity 
and occurrence in epidemic form are not always fulfilled. Mild cases often escape 
notice or are diagnosed as influenza apart from any connexion with gestation. 
Sporadic cases of all grades of severity give rise to many errors particularly when 
associated with pregnancy ; symptomatically the differences between some cases of 
encephalitis and such conditions as eclampsia and chorea gravidarum are not great— 
the latter are present in the mind of the obstetrician, the former absent. Confusion 
is, therefore, not uncommon, and is apt to arise in three different groups of cases. 
First, there is the group in which some form of toxw#mia is suspected, from mild 
toxemic vomiting at one extreme to fully developed eclampsia at the other, whilst 
betwixt and between are cases which simulate moderately marked pre-eclamptic 
toxemia. Secondly, there are those cases of epidemic encephalitis, choreiform in 
type, which are frequently dubbed chorea gravidarum. Lastly comes the general 
group, in which a condition due to the pregnancy can be definitely excluded, but in 
which the encephalitis is mistaken for some other incidental disease, including those 
as diverse as cerebral tumour, scarlet fever and acute appendicitis. I shall not 
consider the third group here. 


(a) The “ Toxemia of Pregnancy” Group. 


Pre-eclamptic Toxemia.—One of the most fruitful sources of diagnostic error 
lies in the difficulty of differentiating between encephalitis in its earlier stages and 
pre-eclamptic toxemia. Consider for a moment the case of a patient whose illness 
began with nausea, vomiting and headache, who has since become drowsy, and 
noticed some visual disturbance, flashes of light, diplopia or amblyopia, in the 
absence of disc changes. Such a clinical picture offers a very difticult problem, the 
solution of which depends upon a careful weighing of the pros and cons rather 
than upon any one specific test, clinical or biochemical. The condition of the urine, 
as in Vietor Bonney’s case, is the most important observation to be made; in 
marked toxeemia the amount of albumin is considerable ; in the majority of cases of 
encephalitis, only slight; there are, unfortunately, exceptional cases (Poligone, 
Benthin) in which albuminuria is marked, and in which the diagnosis is consequently 
obscured. The quantity of urine secreted is diminished in pre-eclamptic toxemia ; 
encephalitis is more often associated with retention than with suppression which, 
though it has been described, is excessively rare; and when it occurs, its appear- 
ance is delayed until the later stages of the disease in cases of considerable severity 
when other signs will have pointed in the right direction. The blood-pressure is 
raised in the pre-eclamptic woman; it is normal in the encephalitic; the former is 
rarely the subject of fever: the latter may be. Toxemia of the grade at present 
under consideration is extremely rare before the sixth month, and much more 
common in first than in subsequent pregnancies ; encephalitis is relatively common 
early in gestation and in multipare. There are thus many points of difference, and 
cases in which the symptomatology is so similar that a genuine doubt remains after 
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weighing each single one, are rare. There is usually something about the patient 
with encephalitis which cannot be made to fit a diagnosis of toxemia, the mistake 
often arising because encephalitis is never considered. When all is said, however, it 
cannot be denied that there are occasional cases, the true nature of which remains 
uncertain ; if this be so, the indication is to adopt treatment compatible with a 
diagnosis of pre-eclamptic toxemia; no great harm will result, and a few days of 
grace will be obtained during which the development of additional signs will 
establish the correct diagnosis. 

Eclampsia.—Fully developed eclampsia is sometimes simulated—Benthin, 
Foulkod, Bompiani, Herd and others. There is a striking resemblance between the 
case of epidemic encephalitis which begins sudden-y with a fit and that of eclampsia 
in which there are no preliminary warning toxa nic manifestations. Fortunately, 
for the sake of diagnosis, encephalitis rarely announces its presence in this way, 
while in the eclamptic there is, more often than not, some previous danger signal. 

Cases presenting excito-motor phenomena in association with rather deep 
lethargy, are of the type in which confusion is liable to arise. As in the case of 
pre-eclamptic toxsemia the urine is the most important guide, but because of the 
occasional occurrence of well-marked albuminuria, retention and even of anuria, in 
encephalitic patients, that indicator may fail. It might, not unreasonably, be thought 
that myoclonic movements were quite unlike the eclamptic fit. The latter is usually 
intermittent, and begins with premonitory twitchings of the face, hands or feet; it is 
clean cut, with its premonitory, tonic and clonic stages; although occasionally one 
fit may follow so closely on another as to make the resemblance to the myoclonus 
of epidemic encephalitis complete. Myoclonic spasms may—rarely, it is true—be 
accompanied by complete loss of consciousness in the early stages and, therefore, 
painless; more characteristically they are painful at commencement and bizarre in 
distribution, though showing a special predilection for the musculature of the upper 
half of the anterior abdominal wall. 





(b) The “ Chorea Gravidarum” Group. 

There is a group of cases exemplified by one of Hall’s, in which epidemic 
encephalitis mimics very closely chorea of pregnancy. In the majority of cases the 
movements differ in the two conditions both as regards distribution and character. 
In chorea gravidarum the facial muscles almost never escape while the limb move- 
ments are of great violence and fully completed. Encephalitis, on the other hand, 
often leaves half or the whole of the face unscathed, as in the case to which 
reference has been made, while the movements are usually less complete than in 
chorea. Even so, in some rare cases the movements are identical and the diagnostic 
difficulties correspondingly great. These are added to by the frequent progress of the 
advanced excito-motor cases along positive lines; delirium, insomnia, emotional 
outbursts and a tendency to mania are of common occurrence; all of which signs 
are highly characteristic of chorea gravidarum. Pending further progress to the 
exhibition of negative symptoms, the diagnosis must be made on the history, coupled 
with certain other points. Chorea gravidarum almost invariably makes its first 
appearance in primigravide at the third or fourth month. Onset later in pregnancy 
should always arouse suspicion. Many patients with the latter disease have suffered 
from chorea as children or have previously had rheumatic fever. Concomitant 
cardiac lesions make the diagnosis clear, while the presence of subcutaneous nodules 
at the elbows and wrists suggests a rheumatic and therefore choreic tendency. 

Encephalitis may appear at any time during a first or subsequent pregnancy, 
there is no previous history of chorea or rheumatic fever in childhood, associated 
cardiac lesions are absent; the history is usually one of a few days’ malaise and an 
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interval followed by muscular twitchings and delirium. Questioning either the 
patient or her friends will often elicit the story that a week or two before there was 
a feeling of drowsiness with one or other of the many symptoms of encephalitis at its 
beginning, and that previous to this the health had been excellent. Alternatively, in 
cases with sudden myoclonic onset, the history is completely negative. 

TREATMENT. 

Firstly, epidemic encephalitis must be treated apart from the complicating factor 
of pregnancy. 

Secondly, certain therapeutic questions arise in connexion with the complicating 
factors—pregnancy, labour and the: puerperium. 

(1) Prephylactic Treatment. 

Because Parkinsonism not infrequently makes its first appearance with 
pregnancy, and is, when already present, often aggravated by pregnancy, patients 
who recover from acute epidemic encephalitis should be advised not to allow them- 
selves to become pregnant until after the lapse of four years from recovery. 

Similar advice should be given to those who are first seen as Parkinsonians. 

Should abdominal section be rendered necessary for a Parkinsonian woman with 
children, sterilization should be carried out at the same time. 

(2) Treatment During Pregnancy. 
(A) Acute Epidemic Encephalitis. 

In acute cases, termination of pregnancy should not be advised for the following 
reasons : 

(a) Neither miscarriage nor labour causes any alteration in the course of encephal- 
itis in the large majority of cases. When improvement has been observed, the part 
played by uterine evacuation is uncertain in the extreme. 

(b) Conservative treatment was carried out in nineteen of my twenty-one cases 
with remarkably good results. The two women upon whom Czesarean section was 
performed did not appear to benefit as a result of that procedure. On the contrary, 
one became afflicted with severe post-operative hiccough. 

(c) The mortality in the cases of artificially terminated pregnancies collected 
from the literature, is about the same as the average mortality in all cases. The 
argument that this increment is due to the severe nature of cases in which active 
treatment has been undertaken is not admitted, many being no more severe than 
those which were allowed to proceed to term. 

(d) In Great Britain conservative treatment has yielded satisfactory results, as 
shown by the Ministry of Health’s Report in 1922. 

(ec) To operate on patiettts in the plight of many of the sufferers is a formidable 
undertaking and one likely tobe productive of a very high mortality. 

(f) Cesarean section is unnecessary for the sake of the child, except in the 
small group of very severe cases, in which hope of saving the mother’s life has been 
abandoned. 

(B) Chronic Epidemic Encephalitis. 

(a) Those women who are Parkinsonian before becoming pregnant.—Probably the 
best line to take in this group of cases is one which involves very careful observation 
of the patients throughout pregnancy, with active interference at the slightest 
provocation. 

(b) Those women in whom the onset of Parkinsonism coincides with the occurrence 
of pregnancy.—The fact that Parkinsonian symptoms appear for the first time with 
pregnancy makes it advisable to induce labour in this group of cases. 
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of being seen have not exhibited Parkinsonian mantfestations. 


considered, if any early signs of Parkinsonism appear. 


(3) Treatment During Labour. 


Patients with acute encephalitis should be very carefully watched for the onset of 
labour, danger lying in the fact that it may be completed without the knowledge of 
the attendants, with consequent risk to the infant, as in Ganjoux and Bertrou’s 


case. 


In both acute and chronic cases the second stage should be completed as quickly 
Lower limb rigidity may interfere 


as possible, if necessary by the use of the forceps. 
with its application in Parkinsonian patients. 


(4) Treatment During the Puerperium. 
The tax of lactation should not be placed upon the mother. 
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(c) Those women who become pregnant after an acute attack, but up to the time 
-Patients in this 
group should be carefully watched throughout pregnancy, and active treatment 
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Discussion.—Dr. MACDONALD CRITCHLEY said that within the last few years a number 
of cases of pregnancy associated with encephalitis had been observed at the National Hospital, 
Queen Square. He had notes of seven patients with post-encephalitic Parkinsonism who 
subsequently became pregnant. In every case the woman went to term; the pregnancy was 
uneventful, labour was normal, and the infant was quite healthy. He could not satisfy 
himself as to any gross exacerbation of the neurological state in any of the patients as a result 
of the child-bearing. Seven other cases had been observed in which the acute illness had 
appeared during pregnancy. In six cases the patients went normally to term, and had 
healthy infants. In one case only, that of a woman who was three months pregnant with 
twins, had abortion occurred. One foetus was immediately expelled, and the twin came away 
three months later. Mr. Roques had put his finger upon the crux of the problem in suggesting 
that a possible variability in the severity of the initial symptoms was the reason for the lack 
of unanimity as to the effect of acute encephalitis upon pregnancy, and vice versa. 
Neurologists who had studied the symptomatology of encephalitis since its first recognition 
in this country had been impressed by the changing phases of the disease, not only from year 
to year, but also from epidemic to epidemic. He appealed to Dr. Collier for support in the 
statement that the severer constitutional symptoms, the chorea, the mania, or the profound 
coma which characterized many of the earlier cases, were not seen to-day. 

Dr. J. COLLIER said that he had seen two cases of the class to which Mr. Roques had 
referred, in which women towards the end of term had, when in the acute stage of epidemic 
encephalitis, given birth to apparently healthy children, and had then died, while the infants 
had succumbed to an increasing coma within ten days of birth. These cases had not been 
pathologically examined. If epidemic encephalitis resembled poliomyelitis in the absence of 
blood infection, these infants must have been examples of case-to-case infection from the 
mothers, an event which has rarely, if ever, been proved in epidemic encephalitis. 

Abortion was rare in cases of epidemic encephalitis, as Mr. Roques had shown, while it 
oceurred regularly in poliomyelitis. He had seen twenty cases of poliomyelitis in pregnant 
women, and every patient had aborted promptly either during or immediately after the acute 


stage. 


Two Cases of Puerperal Sepsis treated by Hysterectomy. 


By BetTHEL Sotomons, M.D. 
(Master, Rotunda Hospital, Dublin.) 


I, VERYONE agrees that the field for the performance of hysterectomy in sepsis 
is limited. In an effort to formulate a plan for estimating the indications for 
hysterectomy, it seems to be a thing easier to say than to do. If hysterectomy were 
done as a routine, the percentage mortality would probably be small, but many uteri 
would be sacrificed unnecessarily ; when the operation is done too late the results 
are fatal: how then can the “ dies optima” be decided on? The following symptoms 
and signs may be regarded as cardinal. The temperature and pulse-rate continue 
raised in spite of treatment. Involution is arrested. Subinvolution is accompanied 
by nodules or irregularities on the surface which are pathognomonic of abscess 
formation or necrosis. In addition, a stinking discharge is present. A blood 
infection is a definite contra-indication to hysterectomy. 

The cases about to be reported are interesting from several points of view and 


differ materially. 

(I) The following is the history of the first case: 

E.C., aged 21, primigravida, was in the Rotunda Hospital on November 21, 1927, and 
was removed by her husband against the advice of the Staff. She re-entered on November 28 
in labour; spontaneous delivery occurred. On the first evening the temperature was 100° F. 
aud pulse-rate 90. Routine treatment was given. Lochia and bowels were normal. On the 
ninth day the uterus was douched with saline solution under low pressure, as involution had 
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apparently ceased. Swabs were taken from the uterine cavity and cervix (cultures negative), 
The lochia were very offensive. On the sixteenth day the uterus was enlarged, fixed, and 
subinvoluted, explored with the finger and found acutely anteflexed and kinked. It was 
hoped that the trouble was due to a kink in the uterus. On the seventeenth day the uterus 
was again explored and much débris loosened; the anteflexion and subinvolution persisted. 
On the twenty-fourth day the temperature was 102-4° F., pulse-rate 112, condition worse, 
The patient was rapidly becoming weaker, and as the explorations had been unsatisfactory, 
another was done, and a ridge felt in the uterus: this seemed like placental tissue, but could 
not be removed entirely. This area was on the anterior wall at the level of the fundus. 
Sections of this material showed a necrotic mass in which no structure could be identified, 
but a few red blood-cells and polymorphonuclear leucocytes were present. Six hours later, 
the patient showed signs of general peritonitis, and in spite of hysterectomy, drainage, and 
restorative treatment, died. 


It seems likely that this was a case of androgenous or coitional infection. The 
patient was perfectly well and without fever during the week she had previously been 
in hospital. The labour was without incident, and yet the temperature was 100° F. 
the first evening. Puerperal douching of the uterus is practically never done at the 
Rotunda Hospital, and yet it seemed necessary to do it in this case, for involution 
remained stationary, and suggested that something was retained in the uterus. 
In order to make sure of this, a digital exploration, which is only seldom indicated, 
was made, and gave the impression to the examining finger that there was a piece of 
placenta adherent to the wall—a definite shelf was evident. Having found this, 
I decided that if the temperature were still raised in the morning, hysterectomy 
would be indicated; unfortunately, symptoms supervened sooner, and there was 
very little chance of success, for general peritonitis was present, and the uterus 
was absolutely stinking. 

It is apparent that success might have been obtained had operation been done 
some days earlier, but the state of the uterus on removal, demonstrates that there 
was an element of doubt even in this. 

It is a difficult matter to reconcile oneself to remove in cold blood the uterus of 
a woman of 21, whose temperature is not very high. 

An extraordinary feature of the case was the negative result of the cultures. 

The following was the pathologist’s (Dr. Bourke’s) report of the specimen: 

December 8, 1927: Swabs from cervix and uterine cavity all sterile. December 12, 1927: 
Swabs from cervix and uterine cavity all sterile. 


Report on Uterus. 


Macroscopically.—The upper third of the body of the uterus is of a pale greenish colour, 
and its consistence soft and boggy; it is separated from the rest of the uterus by a well-marked 
line of demarcation. The odour is extremely foul. On section, the lumen of the uterus looks 
like an abscess cavity with tunnelling of the wall. 

Microscopically.—The structure can be identified, but all the tissues are necrotic; nearer 
the lumen of the uterus an inflammatory-celled infiltration is seen. 


(II) The second case was very different. 


M.M., aged 30. Previous labowrs; (1) abortion ; (2) neglected shoulder (at this labour 
decapitation was done, and an irregular contraction of the uterus was discovered during 
manipulation). 

On admission at thirty-seven weeks, Skutsch pelvimetry showed the true conjugate 
to be normal. The presentation was transverse. Version was done and the head 
brought into the pelvis; mal-presentation recurred. Alternative treatments were then 
considered. Cssarean section before labour was ruled out, as the woman was young, and 
the chance of success with less radical treatment appeared likely. The decision was then 
arrived at to allow her to fall into labour, to get a definite polar presentation and puncture 
the membranes. Unfortunately, events did not work out according to plan, for during 
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manipulation the cord prolapsed. Preparations were made for Cesarean section, but as the 
baby had died, this was not done. Version was quite impossible, for the whole uterus moved 
with the infant. It was decided then to allow her to proceed with labour, in the hope that 
the cervix, which just admitted two fingers, would dilate fully. 

At this time the head was just above the right iliac fossa with the body in complete 
extension with the back downwards and the limbs apparently in the region of the spleen 
above the body. ‘The shoulder was presenting. As nothing else could be done, the arm was 
brought down, and a half pound weight attached, in order to dilate the cervix and to overcome 
the contraction ring which had formed at the level of the os internum. 

Right hours after the first examination the patient was in good condition and pains were 
regular. Four hours afterwards the temperature rose to 100° F., with a well-marked 
contraction ring. Delivery by evisceration was decided on. This was extremely difficult, for 
although the patient was under chloroform a contraction ring formed and re-formed. The 
only part of the body that could be reached was the thorax, and this only after the arm had 
been amputated at the shoulder-joint. The cervix admitted four fingers: the foetal abdomen 
was then opened through the diaphragm. After evisceration and after forty-five minutes’ 
very hard work the body was sufficiently diminished to allow it to be turned without danger 
of rupture of the uterus, and a foot brought down. Delivery was easy until the head was 
reached: this was perforated. Efforts to deliver the head were futile at first: there was not 
enough space to allow the application of the forceps and the perforated head to come through. 
Separation of the body is inadvisable as a rule in these cases, but it was necessary here in 
wder to reach the head, which was then delivered by traction, with the help of two 
Schultz spoon forceps. The cervix was torn slightly and sutured. The patient bore this 
engthy manipulation splendidly. 

The temperature remained high, averaging about 101° F. for fourteen days. The pulse- 
rate varied between 90 and 120, but the most unsatisfactory state of affairs was involution, 
which never really occurred. 

On the fourteenth day she showed signs of her long illness. In spite of treatment her 
condition was worse. Cultures from cervix and body showed the presence of Bacillus coli ; 
the blood culture was negative. Bimanual examination suggested the formation of abscesses, 
ind hysterectomy was decided on. At operation a different state of affairs from that in the 
first case was found. Everything was free except in the region of the left ovary, where an 
ubscess had formed, which was adherent to the intestine, and from which pus exuded into the 
abdomen on separation. Complete hysterectomy was quickly done, with drainage by tube by 
the abdomen and by gauze by the vagina. After three days the temperature settled down 
and the patient left hospital we!l on the fifteenth day after operation. 


On examination of the specimen, the cause of the difficulty in version is apparent, 
for a degenerating myoma is present in the uterine wall. Its diagnosis with the 
fetus 7x utero was impossible; had it been made the treatment would probably 
have been Caxsarean section, with or without hysterectomy. 

The macroscopic report of the specimen is as follows :— 


The uterus measures 14-5 em. in length and 8 em. in width. On section (naked eye) it 
presents a whorled arrangement of the muscle fibres, which suggest multiple intramural 
myomata. One of these areas, about the size of a halfpenny, is of a pale yellowish 
colour and is sharply defined from the surrounding tissue; this is apparently a necrotic 
myoma. At one cornu at the fundus there is a soft boggy swelling about the size of a 
hen's egg. 

On section of this area (naked eye) it shows a degenerated myoma. 

The cavity of the uterus is ragged and necrotic looking, and is of a yellowish green colour. 
A purulent fluid exudes. 

Microscopically.—The uterine muscle looks necrotic. The nuclei cannot be seen, the entire 
area is densely infiltrated with polynuclears and inflammatory cells. 

Sections through the necrotic area of the fundus shows an abscess formation. Here also 
the uterine muscle is necrotic. 
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Discussion.—Professor LOUISE MCILROY said that Dr. Solomons had brought forward 
a very controversial subject for discussion, that of hysterectomy for puerperal sepsis. She 
had entirely given up the operation and substituted uterine drainage with glycerine, with very 
satisfactory results. Hysterectomy seemed an unnecessary mutilation of a young woman 
after childbirth. If the operation results were good, the results would probably have been 
good without operation. Death would have taken place in many cases whether the operation 
had been performed or not. 

She had had a case of a young unmarried woman with a degenerating interstitial 
fibroid which became infected after labour and seemed a suitable one for hysterectomy, 
As the girl was engaged to be married, she was very unwilling to lose her uterus. The 
condition was treated with drainage and serum and the acute symptoms subsided. Five weeks 
later the abdomen was opened and the fibroid enucleated, the uterus being left behind. The 
patient made a good recovery and left hospital quite well. 

She (Dr. Mellroy) had no experience of pulling down an arm as a method of treatment in 
transverse delivery. If podalic version were impossible, she thought decapitation and 
subsequently craniotomy would have given better results. 

Dr. BETHEL SOLOMONS (in reply) said that he regarded hysterectomy as having a very 
small place in the treatment of puerperal sepsis. In the two cases under review death would 
have resulted in both had this operation not been performed. A successful issue was obtained 
in one, and this must be regarded as a justification of the operation in both. He was most 
averse to sacrificing the uterus of a young woman unless absolutely necessary. While the 
glycerine treatment was of service in many cases, it would not have been instrumental in 
achieving success here. 

With regard to the treatment in labour of the second case, it was impossible to get near 
enough to the neck to attempt decapitation and the very unusual method adopted was the 
only possible solution, for the case was really one of acute retention of the foetus. 
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[February 14, 1928. | 
Digitalis: Its Clinical Standardization. 
By G. J. Lanetey, M.D., M.R.C.P. 


THERE is a general consensus of medical opinion that the digitalis group of drugs 
is by far the most valuable in the treatment of cardiac disease. The vast literature 
which has grown up around the subject affords ample evidence of the therapeutic 
value of the drugs and also of the frequency with which they are used. On the 
other hand, the number in the group and the large variety of their preparations are 
in sharp contrast with drugs of the opium type, and probably exist because the 
therapeutic exhibition of the group is not always followed by the expected result. 
In fact it is generally recognized that the therapeutic effect of digitalis does not 
always follow its exhibition. For this I believe there may be two reasons: (1) That 
it is used for clinical conditions in which it is not likely to act; (2) that the prepara- 
tion used is not of adequate potency. I take it as an axiom that the result expected 
from digitalis is cardiac slowing. 

Proper Use.—There is a vast amount of evidence that digitalis will act with 
almost absolute certainty and in the way indicated, when the speed of the heart is 
raised by auricular fibrillation. The evidence that it will act when the speed is raised 
from other causes is equivocal. Mackenzie and many others have published evidence 
that no cardiac slowing is produced by digitalis when given in adequate doses to 
patients whose cardiac speed is raised from causes other than auricular fibrillation. 

Inactive Preparations.—It is now almost universal practice to submit samples of 
digitalis preparations to some form of biological assay, and therefore it is unlikely 
that any preparation reaches the market which is totally inactive. On the other 
hand, clinical experience has shown that great varieties in the potency of some 
preparations certainly do occur. 

Biological assay is resorted to, presumably, because no satisfactory methods of 
chemical estimation have been found, and no agreement has as yet been reached as 
to which of the several glucosides is responsible for the clinical desiderata. From 
the clinician’s point of view, perfusion or injection methods of standardization are 
not very acceptable, when applied to a drug which he intends to administer orally. 
It might well be that the part of the drug which yields the observed results on 
injection, would not even be absorbed when given by mouth. There is the further 
objection that evidence is very equivocal which would show that digitalis has any 
effect whatever, in therapeutic doses, upon hearts retaining normal rhythm; any 
form of assay against normally beating hearts would not necessarily apply at all to 
hearts in auricular fibrillation, the condition for which the clinician chiefly intends 
to use the drug. Biological assay by the oral route against experimentally 
fibrillating hearts, has not been attempted so far as I know. It is not easily done, 
and suffers from the defect that fibrillation in experimental animals is liable to lapse 
into normal rhythm on removal of the generating agent. It is still possible, how- 
ever, that methods of biological assay do really test the preparations for an effect 
which is identical with that utilized in the treatment of auricular fibrillation, or that 
the test, thus applied under different conditions and for a different purpose, yet 
yields a result which precisely parallels the effect utilized in the clinical application 
of the drug. 

Ap—TH. 1 
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The following work was done in an attempt to show that the relative potency of 
the tincture of digitalis, as estimated by biological assay, was identical with an 
estimate formed of the same tincture when used clinically. So far as the biological 
assay was concerned, the potency of the tincture was expressed as a percentage of 
an international standard. The method from the clinical side was conducted as 
follows :— 

(1) All the cases used were proved by electrocardiogram to be suffering from 
auricular fibrillation, but no account was taken of the cause of the arhythmia, except 
that dysthyroidism was excluded. 

(2) All the cases used were known to have received no digitalis for at least three 
weeks before the test was made. 

(3) All the cases were treated with a single dose of the tincture, made up to 3 iij 
with chloroform water and flavoured with " xv of sp. ammon.aromat. This quantity 
was taken as a haustus. 

(4) The dose administered was calculated in relation to the body weight of the 
patient, no allowance being made for cedema or obesity. 

(5) Electrocardiographic tracings by lead 2 were taken immediately before, and 
four to four and a half hours after the administration of the dose. 

(6) The results recorded were obtained from these tracings. 

In justification of the method adopted, the reason for the selection of cases of 
auricular fibrillation has already been given. There is some evidence to show that 
fibrillation resulting from arterio-sclerosis and other degenerative changes, does not 
respond as well to digitalis as fibrillation arising from rheumatic carditis and mitral 
stenosis, but the difference, in my own series, did not appear to be well marked. On 
the other hand, cases arising from Graves’ disease and allied lesions did appear to 
form a group to themselves, and therefore have been excluded. Great care was 
exercised that no drug of the digitalis group had been taken by the patient for the 
preceding three weeks, as this would have materially affected the results. 

The above method of administration was adopted because it appeared to lend 
itself peculiarly well to the line of inquiry. It is a slight modification of the method 
suggested by Eggleston and is widely known as the massive method of administration. 
Clinically, in cases of severe cardiac breakdown, it has enormous advantages over the 
more general method of administering small repeated doses whose full effect may not 
be felt by the patient for from five to seven days, during which time there is great 
physical discomfort and not a little danger of death. Vomiting from direct gastric 
irritation did not take place. The dose was well tolerated so far as its immediate 
effect was concerned, i.e., during the first two hours. Difficulty has arisen in 
determining the rate per pound body-weight at which to calculate the dose. Eggleston, 
working with a single careful standardized preparation, at first recommended 0: 15 c.c. 
per pound body-weight, but wider experience with variable tinctures has caused this 
to be reduced to 0:1 c¢.c. per pound. Doses in this inquiry have varied from 0:1 to 
0-175 c.c. per pound, and this fact has considerably vitiated the results. It appears 
to me that for the future it would be much wiser to limit the dose for inquiry 
purposes to 0-15 ¢.c. per pound ; the more potent tinctures at that rate would almost 
certainly cause vomiting. 

Criteria of the effectiveness of the treatment were required, and the following have 
been selected as presenting reasonably clear-cut evidence :— 

(1) Slowing of ventricular rate. 

(2) Alteration in direction of the T wave of the electroeardium in lead 2. 

(3) The occurrence of ventricular extrasystoles. 

(4) Vomiting. 
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In this work, no account has been taken of the general impressions of clinical 
improvements, as every clinician sees such through rose-coloured spectacles, nor of 
the diuresis, as this is now generally believed to be merely proportionate to the 
edema present. The size of the heart is too difficult to judge. Diminution of dyspneea 
may or may not occur, according to the degree of the hydrothorax and ascites present. 
The other well-known factors appeared too difficult to estimate for the purpose in 
view. Some justification must be offered for the selection of these criteria. Slowing 
of the ventricular rate is the most usual aim of digitalis therapy. It is well known to 
depend upon auriculo-ventricular block of varying degree. This is not demonstrable 
in auricular fibrillation, for the auricular undulation speed is usually 420 per minute, 
and the ventricular speed will depend upon two variable factors: (a) The numbers of 
auricular impulses reaching the auriculo-ventricular bundle, and (b) the capacity of 
the bundle to conduct. The speed of auricular undulations is but little affected by 
digitalis, but the conductivity of the bundle is materially reduced. No preparation of 
digitalis would be regarded as useful by the clinician which did not yield a marked 
slowing in auricular fibrillation of high speed. The remaining three factors, T-wave 
inversion, ventricular extrasystoles, and vomiting, are usually recognized as early 
toxic signs, occurring in the order arranged. 

There is much evidence to show that the optimum therapeutic dose and the 
toxic dose of digitalis lie very close together and represent about 50 per cent. of the 
lethal dose. To be certain that any given case has been offered the full advantage 
of digitalization, it is necessary to establish vomiting, which has been shown not 
to occur when the cardiac nerves are cut, and to be dependent upon stimuli arising 
in the heart and acting centrally. On the otber hand, this work has been a clinical 
study and limits are imposed upon the method of inquiry. The majority of these 
patients are very ill, most of them have been orthopneic and anasarcic with com- 
plete cardiac breakdown. To establish vomiting, with its distress and its danger to 
these unfortunate sufferers, must and should be regarded as a clinical blunder. To 
avoid the disaster of vomiting and achieve full digitalization is the chief aim of 
standardization of this drug. It is believed that T-wave inversion occurs before the 
dose which causes vomiting is reached, and it is common experience that bigeminy 
gives a valuable warning of digitalization. By making use of this observation 
the clinician can push continuous digitalis treatment without causing vomiting. 

An adequate and trustworthy standardization of digitalis tincture is vitally 
important if patients are to be given the full advantage of massive digitalis therapy. 
Much of the difficulty in this work has arisen from the fact that a change in the 
preparation has necessitated a change in the rate per pound at which a full therapeutic 
effect can be produced without undesirable toxic effects. 

Fifty cases of auricular fibrillation have been treated by the method described, 
and seven different preparations have been used (Table I). The results are 
summarized in Table II. In the first column, beside the identification number of 
the preparation, is the potency of the preparation, expressed as a percentage of the 
international standard. It is quite obvious that this is only a preliminary note. 
The number of cases treated with each preparation is small, but it must be remembered 
that, for this study, patients had to be found who not only required this particular 
line of treatment, but also agreed to come into hospital for the purpose. Freedom 
from any previous digitalis is the factor most difficult to secure, for the majority of 
patients coming under observation have already been given some digitalis, and it is 
frequently unjustifiable to wait the necessary three weeks before giving a massive 
dose. 

The tablets were given at the rate of one for every ten pounds body-weight. 
Each tablet was reputed to represent 1 c.c. of the tincture. The results were very 
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satisfactory, and toxic effects were not marked. The preparation C/171 was not at 
all satisfactory, and its routine use in the heart clinic resulted in a rise in speed in 
all the cases under continued digitalis control (Table III). The preparation was, 
therefore, given up, on the grounds of being too low in potency. The preparation 
BT/H gave rise to very marked toxic signs, more so than any other preparation. 
The reduction in speed was satisfactory, but three of the five patients were made 
very ill, and the tincture was regarded as too toxic for clinical use. It is this pre- 
paration which offers the greatest interest. The tincture W.T. was the first one 
used in this inquiry. I think it was a weak tincture, but it was used at a low rate 
and did not give at all satisfactory results, the degree of slowing being small. The 
tincture U gave satisfactory cardiac slowing without any toxic signs whatever, in 
spite of the fact that biologically it was regarded as of high potency. The tincture D 
was obviously weak, gave no toxic effects, and only a very poor speed reduction. 
For clinical use the dose would have to be considerably raised. The tincture H.H. 
gave very toxic effects when the dose was high, but the slowing effect was not very 
good. The result obtained by the administration of 0-175 c.c. per lb. was disastrous ; 
the patient suffered from vomiting, severe palpitation, great malaise, and, later, 
cerebral embolism with unconsciousness and hemiplegia. Whether this should be 
attributed to the dose used is very doubtful, but its occurrence did not encourage the 
clinician to raise the dose any further. Fortunately, recovery was complete, as it 
so often is after embolism, and the patient remains very well and able to do her 
household duties. 

As has already been said, it is not easy to arrive at any very definite conclusions 
from these results, but there is some ground for believing that the substance causing 
cardiac slowing is not identical with the substance producing the toxic effects, and 
further, that the toxic substance may cause a high percentage reading by biologic 
assay, which would prove most misleading to the clinician and vitiate his results. 
If the toxic effect could be ruled out, then the biologic assay would probably give a 
very valuable index of potency to the clinician. 

It is significant that good results were obtained with the H.H. tincture 110 per 
cent., so long as the dose was kept at 0-125 c.c. per pound, a dose near to Eggleston’s 
estimate, but that toxic effects were produced at a higher rate. A comparison of the 
results of BT/H 122 per cent. with U 137 per cent. shows how greatly the toxic 
element may upset the biological and clinical findings. On the other hand, a 
comparison of the results obtained with C/171, 77 per cent., and D (73 per cent.) 
with those obtained either from the tablets or H.H. (110 per cent.) shows how 
biological assay gives a real index of potency, provided the toxic element in the 
product is not too obtrusive. From the clinical standpoint, vomiting has been 
regarded as the sure index of full digitalization, but from this work it would appear 
that this is not necessarily so, and that in the same cases emesis may result from 
toxicity before adequate slowing has been obtained. 

Of the four patients who had received treatment with two different preparations 
(Table IV), some months separated each administration. But we may conclude that 
the tablets are more potent than D, that H is much more toxic than D, and 
probably rather more effective, that H.H. is more effective than D, and that 
W.T. is more effective than U. These results would correspond to the assay 
indications, except the last. 

CONCLUSIONS. 

(1) Reliable biological assay for digitalis is urgently needed. 

(2) Such standardization is essential if the full benefit of Eggleston’s massive 
method of administration is to be obtained. 

(3) The findings of biological assay should be more definitely aligned to results 
obtained in the clinical use of the drug. 





ty age SP a Beans ip rk Ag 





PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


Section of Therapeutics and Pharmacology 


t 
. potency of preparations. 
ardiac slowing 
cardiac slo g 
] Preparation Dose in c.c 
and per Ib. 
potency body weight 
Tablets One tablet 
' 90 per 10 lb. 
per cent. body wt. 
Tincture 
C. 171 0-125 
77 per cent. 
Tincture 
BT/H 0-150 


122 per cent. 


Tincture 
Weode 


87 per cent. 


” 


Tincture 


” 
Tincture 
D. 

73 per cent. 


Tincture 
H.H. 
110 per cent. 








137 per cent. 


0 
0 


0 
0 


0 


* Died 18 hours after dose. 


100 


150 


100 


Vomiting 


nil 
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nil 
nil 
nil 
nil 
nil 
nil 


nil 


nil 
nil 
nil 
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nil 
nil 


nil 
nil 
nil 
nil 
nil 
nil 
nil 


nil 


nil 
nil 
nil 
nil 
nil 


nil 


nil 
nil 
nil 
nil 
nil 
nil 


nil 


nil 
nil 
nil 
nil 
nil 
nil 
nil 
nil 
nil 


TABLE I. 
Speed 
—_——. 
Before After 
144 96 
156 108 
156 96 
156 120 
96 84 
120 108 
156 96 
156 96 
108 96 
96 60 
121 84 
72 72 
120 72 
84 60 
60 48 
132 96 
156 108 
108 96 
156 144 
144 120 
132 108 
144 144 
132 96 
144 90 
180 156 
144 96 

96 48 
120 108 

96 108 
132 120 

96 48 
132 96 
120 108 

96 84 
108 84 
120 34 
192 156 
108 120 
144 96 

96 72 
168 96 
120 84 

84 72 

72 96 
108 96 
108 84 
120 84 
120 108 
132 72 
144 108 
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(4) The present biological methods generally give a useful guide as to the relative 


(5) Some preparations are unduly toxic in proportion to their capacity to produce 
Attempts should be made to assay this toxicity factor separately. 


Extrasystole 
—— 5 
Before After 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil rare 
nil nil 
nil nil 
nil nil 
nil nil 
- + 
nil nil 
nil nil 
nil nil 
nil nil 
rare rare 
nil nil 
+- + 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
nil nil 
rare nil 
nil nil 
nil + 
nil nil 
nil nil 
nil nil 
nil nil 
few nil 
nil nil 
nil nil 
nil nil 
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TABLE II. 


-rodue 
Preparation and Dose in ¢.c. per No. of yomitin Speed _ T-wave ' of ae 
potency lb. body weight cases 8 reduction inversion = brs “ae 


Tablets 90 percent. ... ltabletperl0lb. ... 8 ... J... 143t0100 ... lease... Icase 
body weight 

C/171 77 per cent. i CO ~ SE «. Bete .. bene ... nil 
BT/H.122 percent. ... .. 0-140 .. .. 5&5 .. 4 «... MOtoT6 ... Bcases ... 3cases 
W.T. 87 per cent. ais wes) MOE. ses = .. Dil ... 140to190.... lease ... lLcase 
U. 137 per cent. aes, ee « 2 =. Bie ... nil sia nil 
D. 73 per cent. eer des | EE eer oe oo. BE... BOO RM ... nil 2M nil 
M.m. tepercent. .. .. OID .. .«.. .. nil... 118to90 ... 4dcases ... lcase 


TABLE III.—ROUTINE DIGITALIS CONTROL. 
Change from H.H. 110 per cent. to C/171, 77 per cent. Interval, two or three weeks. 


110 per cent. 77 per cent. 

Heart rate oe oar 96 dis roe 130 

as 112 ° ie 140 
99 wee wee 116 
80 = aes 172 
70 _ un 90 
130 sos see 110 
144 ie we 170 
87 sae oie 148 
120 ies out 130 
104 os _ 112 


One other case reduced in speed. The clinic is held weekly, and pulse-rates, or rather heart-rates, are 
recorded each day. 


” 
” 
” 
” 
” 
” 
” 
” 


” 


TABLE IV.—DIFFERENT PREPARATIONS TO THE SAME PATIENT. 

Dose ee Speed T-wave Extrasystolic 
.c, per Ib. omiting ——. —' — —" — 
-C. F Before After Before After Before After 
(73 percent.) D... ... 0-150... nil aw oe 84 isa t + .. nil nil 
(122 per cent.) BT/H ... 0-150 ... +44 ... 60 48 a + + ——— + 
(73 percent.) DD ... ... 0-150... nil ~ Ia 84 oa ~~ sf nil 
(90 per cent.) Tablets ... 0-100... nil a ae 96 i .. nil rare 
(87 per cent.)W.T... ... 0-100... nil - ks 90 fas ' + ae + + 
(187 percent.) U ... ... 0-125... nil - 182 120 rn + } wo te a 
(73 percent.) D. ... .. 0-100... nil ae 108 120 “es + } «a ww wi 
(110 per cent.) H.H. elo nil ‘ii 96 72 pee + - .. rare nil 


Preparation 


{I must tender my grateful thanks to Dr. J. H. Burn, of the Pharmaceutical 
Society’s Laboratories, for the samples of tincture and their standardization, and also 
to Dr. Porter, Medical Registrar, Ancoats Hospital, for consistent help throughout 
this inquiry. | 
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Cultures, Preparations and Cases illustrating the Morphology, 
Cultural Characteristics, and Pathogenicity of the Spore of 
Malassez. 


By J. M. H. MacLerop, M.D., and G. B. Dowtine, M.D. 


[.—Dr. J. M. H. MAcLEop (President). 


FOR some time past, Dr. Dowling and I have been carrying out some experiments 
with the spore of Malassez in the St. John’s Hospital Pathological Laboratory. 
The cultivation of the organism on which these experiments are based,.was the work 
of Mr. W. G. Garner, who succeeded in cultivating it on Sabouraud’s maltose agar as 
early as 1908. This present communication embodies a study of cultures, both on 
solid and fluid media, a description of the organisms, as seen in preparations from 
these cultures, and a series of inoculation experiments carried out by Dr. Dowling. 

It seems to me that as this familiar organism is not a bacillus, it would be an 
advantage if the use of such synonyms as the flask-shaped bacillus (Unna), balloon 
bacillus (Hodara), and the bottle bacillus (Sabouraud) were discontinued, and the 
non-committal name of spore of Malassez, or of Pityrosporon malassezii adopted. 

The morphology of the organism in extemporary preparations in potash, and in 
stained preparations by the Giemsa method showed the pleomorphism of the 
organism, with its characteristic gourd—or flask—shape, and the rarer forms—ovoid, 
round, and sausage-shaped. In size, it averaged 3 to 7# in length, and 2 to 6 in 
breadth. 

It grows freely on maltose agar, at 25° C., and on acid glycerine agar, in from 
twelve to twenty-four hours, as a white, glistening, smooth culture, which readily 
assumes a yellow or fawn tint. Preparations from solid cultures show only the 
spore forms. 

It grows also on peptone broth, with the addition of 1 per cent. oleic acid, and 
1 per cent. glucose, but does not grow on ordinary broth. On fluid medium it 
appears as a flocculent growth in about twenty-four hours, in which abundant, fine, 
non-septate, mycelial hyphe are present. 

The sugar reactions showed that in galactose the medium became acid, with no 
gas formation; in maltose, acid with slight gas formation; in glucose, acid with 
slight gas formation. In saccharose, inulin, dulcite, raffinose, lactose and mannite, 
there was no change. Litmus milk was also unaffected. 

The pityrosporon belongs to the oosporaces order of the fungi imperfecti, and 
is a yeast-like fungus related to Cryptococcus, Monilia, Saccharomyces, etc. It differs 
from monilia in that the spores are pleomorphic, while those of monilia are uniform, 
ovoid, or lemon-shaped, and about three-quarters the size. Preparations from 
cultures also differ. In Pityrosporon, mycelium is absent in solid media; abundant 
in fluid media, in the form of thin, delicate, non-septate threads. In Monilia, 
mycelium is present, but scanty and thick in solid media, and absent in fluid media. 
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II.—Dr. G. B. DOWLING. 


THE spore of Malassez has long been accepted as the probable cause of pityriasis 
of the scalp. Further, it is well known that it is almost universally present in the 
human scalp. 

The precise part which this organism plays in the production of seborrheic 
dermatitis, seborrhceic eczema, the seborrhceides, eczematides, by whichever name 
one chooses to call the clinical group, has, however, remained uncertain. The 
commonly stated view is that seborrheic dermatitis is probably an infective disorder 
caused by the spore of Malassez and Staphylococcus albus living in symbiosis, because 
these two organisms are found in the scales by staining. 

The importance of a seborrheic soil has been recognized by all authors, though 
it has been equally apparent that even this is not an absolutely essential factor in 
the production of the disease. For example, seborrhaeic dermatitis may occur in the 
absence of obvious seborrhcea and on parts of the surface which never exhibit 
sebaceous hyperactivity, such as the extensor aspect of the limbs. 

No doubt the matter would have been cleared up long ago if the cultivation of 
the fungus had not evaded the efforts of the majority of mycologists, as, for some 
reason, it appears to have done. As Dr. MacLeod has stated, however, Mr. W. G. 
Garner has been growing it for a number of years. 

The cases shown to-day are a few of a considerable number, in which the patients 
have been deliberately infected with the organism taken from culture in order to see 
whether it would be possible to produce seborrh@ic dermatitis artificially. 

The patients have been infected in two ways. (1) A drop of a suspension of the 
fungus in water has been injected intradermally. (2) The organism, taken straight 
from culture, has been implanted after light scarification. 

The experiments have been carried out on two classes of patient. 

Group 1.—Cases already suffering from seborrheic dermatitis of the figured type, 
the pityriasiform type, small follicular papular type, and the psoriasiform type, and 
several cases showing a combination of two or more of these types, in all of which 
the presence of the fungus has been determined by microscopical examination of 
scrapings. 

Group 2.—Cases not suffering from seborrhaic dermatitis, and of these a few 
have had normal skins, while others have been selected because they had seborrheic 
skins. 


EXPERIMENTS ON GROUP 1. 


Cases already suffering from seborrheic dermatitis. The following is a brief 
summary of the results :— 

(1) It has not proved in the least difficult to produce a condition clinically 
indistinguishable from seborrheic dermatitis in every case. 

(2) In several cases the lesions so produced have been indistinguishable from 
those already present. 

(3) Control scarification and inoculations have been quite negative. 

(4) The primary reaction, after scarification and implantation, is always a group 
of follicular papules. After intradermal inoculation it has sometimes been a patch 
of furfuraceous scabbiness. 

(5) Generally the lesions are comparatively short lived, disappearing in from two 
to three or four weeks. 

(6) The implanted lesion occasionally spreads from the inoculated point and 
merges with the general eruption. 
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EXPERIMENTS ON GROUP 2. 
(A) Normal. 
A patient’ with a normal skin responds to implantation of the spore of Malassez 
in a constant way, by the development, within twenty-four hours, of a group of 


follicular papules. The little eruption lasts about ten days to a fortnight, and then 
disappears. 














Fic. 1.—An artificially produced patch of seborrheic dermatitis on the chest. This after- 
wards spread and merged into the general eruption. 


(B) Seborrheic Subjects. 
Some seborrheeic subjects develop quite a widespread irritable patch, while others 


respond to implantation in the same manner as normals. 
The primary lesion is always the group of follicular papules. 
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CONCLUSIONS. 


These observations appear to prove that seborrheic dermatitis of whatever type 
is a pure fungus infection with the spore of Malassez. The organisin flourishes—to 
a certain extent like other related fungi—under conditions that favour the develop- 
ment of warmth, moisture, and, particularly, seborrhea, though the chemical alteration 
in the sebaceous and sweat secretion that provide the suitable culture medium, are 
unknown. Seborrheic dermatitis or spore of Malassez infection is therefore found 
most commonly in subjects with moist and greasy skins, and on those subjects in 


Fic. 2.—Two groups of follicular papules on the chest of a woman, produced by implantation 
of the spore of Malassez after light scarification. 


situations which favour multiplication of the organism, e.g., the infrequently washed 
scalp, the presternal and interscapular regions, the axille, and intertriginous folds 
generally. It is not improbable that several conditions not usually regarded as 
related to seborrheic dermatitis, are also caused by the fungus, for example, several 
of the common cases of pruritus ani, scrotal and inguino-scrotal dermatitis, and also 
the acute follicular eruptions which are met with in hot weather, and in stokers 
and others exposed for long periods to high temperatures, and which are possibly 
identical with the tropical prickly heat. 
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The following cases were exhibited :— 

(1) C. R., aged 60, male. Subacute follicular and pityriasiform seborrheic dermatitis, 
exhibiting two patches of artificially produced eruption consisting of closely grouped follicular 
yapules. 
™ (2) W.C. G., male, aged 42. Figured and pityriasiform seborrheic dermatitis with small 
scattered papules. Artificial eruption in axilla and on chest consisting of discrete follicular 
papules. 

- A photograph of this case illustrates a previously inoculated patch which eventually spread 
centrifugally and merged into the rest of the eruption (see fig. 1). 

(3) F.L., aged 16. Small follicular papular seborrheic dermatitis showing two implanted 
scaly lesions in the chest. 

(4) E.L., aged 43, female. A case of intertriginous dermatitis of the toes with sodden 
and macerated epidermis, and dry squamous dermatitis of the feet and legs. 

The spore of Malassez was found in a scraping taken from the toes and cultivated. She 
exhibited two artificially produced eruptions in the chest consisting of follicular papules. 

(5) M. E., aged 21, female. Seborrheic dermatitis of the scalp, exhibiting three artificially 
produced patches of confluent follicular papules in the neck and chest. 

(6) M.'T., aged 20, female. A case of acne showing artificially produced lesions consisting 
of the usual small follicular papules. Her reaction was no greater than that of a normal skin. 


Discussion.—Dr. A. WHITFIELD said he was particularly interested in this organism ; 
he had done a good deal of work on it, but without any great success. 

He did not think that it had previously been cultivated. Only a short time ago 
Dr. Castellani, in conversation with himself about it, had set aside all the claims which had 
been published. On one occasion he (the speaker) had accidentally obtained a culture, which 
he had photographed, but it was not pure, and he had lost it in an attempt to purify it. 
The organisms had been grown on the acid medium, which Sabouraud introduced for the 
micro-bacillus of seborrhea, and cultivated on the top of the incubator at a temperature 
of 25° C. He did not understand why other people had such great difficulty in cultivating this 
organism. The clinical test now produced was perfectly convincing, and he was glad that it 
was in this country that this complete proof of the existence of the bottle bacillus had been 
brought forward. Had Dr. Dowling ever seen a real vesicle produced by direct inoculations ? 
When he (the speaker) was working with this bacillus and with the non-liquefying staphylo- 
coccus and Sabouraud’s micro-bacillus, the bottle bacillus did not produce such a lesion. 
The bottle bacillus seemed to split up the horny layer and produce a scaly papular lesion, such 
as that of pityriasis versicolor, but when a secondary infection with the non-liquefying 
staphylococeus took place it produced a vesicle. He thought the vesicle was always due to 
the subsequent staphylococcal infection. 

When the bacillus could be produced artificially at will, it might be well to investigate the 
value of various drugs used in bottle bacillus infections. The value of sulphur was its 
extreme desiccative action on the skin; it checked seborrhea. It was common experience 
that sulphur was not so effective on the dry as on the moist parts of the skin. Mercurials 
would kill the parasite on dry skin, and were better antiseptics, as they did not dry the skin 
so much, and were less irritating. 


Dr. J. M. H. MAcLEoD (President), in reply, said that the bringing of this report before 
the Society was rather premature, as it was incomplete, but it had been forced on the authors 
owing to certain other communications on the subject having recently appeared, and they 
wished to stake out the claim for the work done in St. John’s laboratory. 


Dr. DOWLING (in reply) said that, so far as they had been able to observe, no vesicles had 
been produced as a result of artificial implantation of the bottle bacillus. As to drugs, they 
intended to choose some scheme for testing the organism in culture with various drugs. 
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CASES. 


Unusual Recurrent Bullous Eruption in a Boy with 
Slight Ichthyosis. 


By F. Parkes WEBER, M.D. 


THE patient, C. B.,an English boy, aged 10 years, was sent up by Dr. B. Crowhurst 
Archer on December 10, 1927, suffering from a bullous eruption. The history was 
that at the age of one year and eleven months he had been operated on for phimosis. 
Three days after the operation he developed the first “ blister,” which was as large 
as a five-shilling piece, and was situated on the inner aspect cf the upper third of the 
right thigh. Other bull followed, and the attack lasted six months. Since then he 
had had attacks, mostly of about six weeks’ duration, twice yearly, about June and 
November. The bulle# were mostly small on their first appearance, but when fully 
developed some of them were larger than a five-shilling piece. They developed on 
apparently healthy skin, and were said to be sterile in their early stages, and to dry 
up, leaving scaly patches, which subsequently disappeared. ‘There was considerable 
itching, but only when the lesions were healing up. Otherwise the boy's general 
condition had remained good throughout. The parents had one other son (aged 
13), said to be quite normal; another child had died as a baby. No disease of 
the kind was known of in the family. 

The lesions, of which there were fair specimens present when I saw him 
(December, 1927), were almost confined to the lower limbs and lower back of the 
trunk (loins and buttocks); the hands and arms had been little involved, the upper 
part and the whole of the front of the trunk had been hardly affected, and the head 
and neck and mouth and mucous membranes not at all. Theskin of the front of the 
body and face was smooth and soft, but there was decided (symmetric) ichthyosiform 
thickening of the lower limbs (notably in front of the knees), buttocks, hands and 
the flexor and extensor surfaces of the elbow-joints. Apart from the skin trouble no 
signs of disease were noted, but there had been no opportunity to have special 
examinations made, such as a blood-count (for eosinophilia) or a © biopsy.” 

ADDITIONAL NOTE.—The eruption, which commenced in November, 1927, com- 
pletely subsided early in January, 1928. I had been inclined to regard the case as one 
of dermatitis herpetiformis, but after speaking to Dr. W. N. Goldsmith, I think it is 
more probably allied to congenital ichthyosiform erythrodermia with bull, though 
this patient presents no real erythrodermia. Such cases have, I hear, been described 
by Dr. J. M. H. MacLeod under the heading “bullous ichthyosis.”’ According to 
the patient himself, a knock or scratch has sometimes made one of the “ blisters ” 
come out, and it is possible that H. Radcliffe Crocker alluded to similar cases 
(“ Diseases of the Skin,” 3rd edition, London, 1903, p. 253), when he wrote that 
“ epidermolysis bullosa’’ was associated with ichthyosis in one of Startin’s cases 
and in one of his own. Possibly the ichthyosiform condition favours the bullous 
accumulation of lymph below the epidermis in cases like the present one. It must 
not be forgotten, however, that the association of epidermolysis bullosa with more 
or less ichthyosis has been noted by P. Linser (Arch. f. Derm. u. Syph., Wien, 1907, 
Ixxxiv, p. 369) and by others. 


Discussion.—Dr. J. M. H. MACLEOD (President) said he considered that the case belonged 
to the type which had been designated as ichthyosis bullosa, and which he regarded as a 


‘Compare J. M. H. MacLeod, ‘‘ Ichthyosis Bullosa,’’ Brit. Journ. Derm. and —_ , London, 1928, xl, 
p. 50; and W. N. Goldsmith, ‘‘ Congenital Keratoses with Bulle,” ibid., 1928, xl, p. 59 
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transition stage between ichthyosis and epidermolysis bullosa. He had exhibited two such 
cases at the meeting of the British Association of Dermatology and Syphilology in 1927. In 
neither of those cases was there definite erythema to warrant their being named erythro- 
dermias, and in both the patients were subject to periods of exacerbation and remission when, 
owing to exfoliation of the thickened skin, periods of marked improvement occurred. 

Dr. W. N. GOLDSMITH said there was little doubt that this child had mild congenital 
ichthyosiform erythrodermia; but there was more doubt about the nature of the bulle. He 
had not seen a sufficient number of cases to enable him to make up his mind whether the 
bulle occasionaily associated with ichthyosiform erythrodermia bore a direct relationship to 
it. He thought some were infective, some epidermolysis bull2 and some pemphigus. It was 
necessary in each case to investigate the bulle, independently of the keratodermia. 


Suboccipital Furrowed Scalp (the Suboccipital Type of Cutis 
Striata or Cutis Sulcata). 


By F. Parkes WEBER, M.D. 


THE patient (A. E.), aged 58, is a thick-set man with a short (“ bulldog ”’) neck, 
somewhat plethoric and polycythemic (hemoglobin, 114 per cent.; erythrocytes, 
6,040,000; white cells, 7,200 to the c.mm. of blood, on December 16, 1927), and 
hyperpiesic (brachial systolic blood-pressure, 200 mm. Hg; diastolic, 115 mm. Hg 
in December, 1927), of the so-called “ typus apoplecticus,”’ without albuminuria; he 











Fia. 1. 


has been bled twice, the second time at his own particular request, with apparently 
good subjective results. 

The case is shown to illustrate the condition of suboccipital “ furrowed scalp ”’— 
the suboccipital type of “cutis striata” or “cutis sulcata.”’ The patient has a 


'Cf. F. Parkes Weber, ‘‘ A Note on the Nature of Cutis Verticis Gyrata (Bulldog Scalp), and Cutis 
Striata or Cutis Sulcata,’ : Brit. Journ. Derm. and Syph., London, 1928, xl, pp. 1-11. 
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broad transverse ridge of scalp in the suboccipital region—just above the margin of 
the hairy scalp—between two deep furrows, running more or less horizontally in a 
direction from ear to ear (see figs. 1 and 2). This slight peculiarity, of the existence 
of which the patient was unaware, is evidently of developmental origin ; it is probably 
not rare and resembles the suboccipital cases figured by C. Adrian and A. Forster’ in 
their paper on “Cutis Verticis Gyrata and Changes in the Integument of Mechanical 
Origin.” It is quite distinct from the well-known condition of diffuse nuchal lipo- 
matosis. It is certainly possible that the redundancy of the scalp in the present 
case in the suboccipital region is stiologically connected with the shortness of the 
patient’s neck, the suboccipital fold or ridge between the two furrows representing a 
developmental accommodation of the scalp, which would otherwise have been too 
large, to the shortness of the back of the neck. I would add that by Roentgen ray 
examination in the present case the sella turcica is found to be rather small than 
large, and there does not appear to be any abnormality in the cervical vertebriv, as 
in the so-called Klippel-Feil syndrome or “ brevicollis.’” 





Fic. 2. 


Dr. MACLEOD (President) said he thought the term “cutis striata’ might cause 
confusion with striate conditions of the skin, such as the strie patellares, etc. 


Melanodermia and Follicular Keratosis following Salvarsan. 
By W. J. O'Donovan, M.D. 


W. S., AGED 26, a French polisher—single—is a small, dark-haired wiry man 
with old scars of acne on his cheeks and chin. He came to see me at the London 
Hospital Syphilis Clinic in June, 1927, with an erosive primary chancre and inguinal 
adenitis of six weeks’ duration. There was then a faint pink macular eruption on the 
1C, Adrian and A. Forster, Archiv f. Derm. u. Syph., Berlin, 1919 and 1920, oxxvii, pp. 767-790. 

2 On the subject of “ brevicollis,’’ see D. M. Greig, Edinburgh Med. Journ., 1924, new series, xxxi, p. 22. 
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thorax. The Wassermann reaction was then positive. He was treated with seven 
weekly intravenous injections of neo-kharsivan, one of 0-6 and six of 0-9 grm. Two 
weeks after the last injection both legs were red and swollen. He then stayed at 
home until December 19, 1927, giving a history that he had become red and skinned 
all over and had lost a good deal of his hair. There was now a startling dappled appear- 
ance of the skin of his trunk, neck and upper limbs due to a macular, non-infiltrated 
deposit of brownish-black small ovals of pigment. There was no generalized adenitis, 
no relapse of the primary sore, but over the trunk, thighs and arms, both in front and 
behind, was a most profuse development of projecting small uncoloured horny spines 
protruding from uninflamed pilo-sebaceous orifices. 








He was admitted to the London Hospital, January 2, 1928; since then a very 
few spines have become reddened, many have developed blackened tips and can be 
expressed like hardened comedones, and, in addition, he has developed a moist 
eczematous plaque on his right wrist, and a small, infiltrated, pink, slightly itching 
sruption of the right anterior axillary fold. 

There are now no condylomata, no buccal lesions or pigmentation. The patient 
feels thoroughly well and has a negative Wassermann reaction. There is no arsenic 
in the urine and no albumin; the total and differential blood-counts show no 
abnormality. 

“Discussion.—Dr. MACLEOD (President) said that a mottled pigmentation, such as was 


present in this case, was rarely associated with acute arsenical poisoning from salvarsan. 
The case was interesting because of the occurrence of an arsenical keratosis follicularis, 


AP—DER2 & 
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pointing to the possibility of other forms of keratosis of the follicles, such as lichen spinulosus, 
being also of toxic origin. 


Dr. DRAKE said that many of the dark spots, especially on the back, showed signs of 
definite atrophy ; some, on the shoulders, were very depressed, so that the finger sank into 
the areas. This suggested that there had been an infiltrative eruption. 


Dr. GRAHAM LITTLE, speaking of the lichen spinulosus type, said he had shown a case before 
the Section when the late Dr. Pringle was President, and the eruption in that case had 
come out in the course of the arsenical treatment of chronic dermatitis herpetiformis, 
When he (the speaker) saw the case the eruption was spreading, and Dr. Pringle had diagnosed 
pityriasis rubra, and regarded it as due to arsenical medication. He (Dr. Graham Little) had 
seen three cases of that combination, the last of which he had shown before the Section. 
There had been an extensive arsenical eruption after ten doses of novarsenobenzol, 0-45 dose, 
at intervals of only a week. He had seen this man that morning and the follicular eruption 
had disappeared. He had slowly recovered from the general exfoliation. Another case of 
the kind had persisted a great deal longer. In the case now shown he thought the eruption was 
definitely an arsenical symptom. 


Dr. F. PARKES WEBER said he believed that the macular pigmentation of the skin in the 
present case represented a secondary syphilitic lichenoid eruption, and was due to the 
deposition of hemosiderin as the result of blood-extravasation in the macules. The reddish 
spots, near the right shoulder, were doubtless a part of the actual secondary syphilitic 
eruption. Possibly the macules would later on become atrophic, so as to cause a condition of 
post-syphilitic cutaneous “ macular atrophy.” He did not think that any Member had ever 
seen or heard of a condition of macular pigmentation of the skin, similar to that of the 
present case, resulting from any kind of arsenical medication in the absence of secondary 
syphilis or of lichen planus. 


Dr. A. M. H. GRAY said he had seen two similar cases. The first was of peculiar interest. 
The patient was an Indian student, who had had an initial course of treatment for primary 
syphilis when he (Dr. Gray) had first seen him. The hair above both his ears was beginning 
to fall out ; he had a patch of much greater pigmentation than the normal skin, and there was 
also marked follicular hyperkeratosis. Hair was coming out in these hyperkeratotic areas, and 
this extended some distance into his scalp. The remainder of the skin was very dry, particularly 
down the extensor surfaces of the upper limbs. He (the speaker) could not decide whether 
the skin condition was due to the disease or to the treatment; the treatment seemed the 
more likely cause. He thought it well not to give any more arsenic, therefore he treated the 
case for some months with bismuth, and the condition gradually subsided; at the end of the 
second course the hair was growing well. He had then thought that the arsenical treatment 
might be resumed, but when it was re-commenced the condition came on again. It was 
stopped and other drugs substituted and the condition did not recur, thus seeming to prove that 
the hyperkeratosis was of arsenical origin. 

He had also had at hospital a case which had been shown at a meeting of the Section by 
Dr. Goldsmith in his (the speaker’s) absence last year. The patient in that case had had an 
attack of arsenical dermatitis, andan eruption, at firstregarded as pityriasis rosea, had afterwards 
developed all over the body. But the rash had persisted for a long time, and definite horny 
spines had developed in the plaques. These subsequently fell out and the patches assumed 
an almost atrophic appearance. In the general opinion of Members the condition was 
lichen planus. 


Dr. O'DONOVAN (in reply) said that secondary syphilides were common, but pigmentary 
syphilides were rare. If this were a pure syphilide it was necessary to assume either that 
there had been a copious secondary rash which he had missed, or that the patient had had a 
complete relapse of syphilis, in an aggravated form, after much treatment, and that it had 
relapsed without a relapse of the primary sore and with a negative Wassermann reaction. 

His own opinion was that the deeply pigmented eruption was due to arsenic and would 
not have occurred but for the attack of arsenical exfoliative dermatitis. Nevertheless he 
would agree that the distribution and sites of the melanodermia were the sites where in all 
probability a latent, widespread, and florid secondary syphilitic eruption had been due to 
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appear but for the institution of salvarsan therapy; that is to say that the pigmentation 
developed in damaged areas of skin. In this connexion he would point out that the 
photograph was a perfect reproduction of a cutaneous syphilide if the black eruption were 
interpreted as red. 


Poikilodermia. 
By E. G. Grawam Littie, M.D. 


THE patient is aged 48. First symptoms of pigmentation noted about two years 
ago, commencing upon the skin between the chin and the pomum adami, a part 
which is still affected. From this area a very remarkable pigmentation has spread 
to the whole of the neck, sides, front and back—being more especially marked 
at the sides—and has invaded the face, especially in front of both ears, with scattered 
patches over the angle of the jaw, the centre of the face remaining fairly clear, but 
there is some pigmentation surrounding both eyes and a few scattered patches upon 
the temples. There are scattered areas of much less deeply marked pigmentation 
with some scaliness on the arm, from the level of the insertion of the deltoid to the 
wrist, more marked upon the flexor than the extensor surfaces. There is the typical 
minute atrophy in the pigmented areas, but not much, if any, flushing. Began with 
headaches and pain in the eyes (? conjunctivitis). No pigmentation noted in the 
mouth or elsewhere on the body. No wasting, possibly even increase in weight and 
general health fair. Numerous very septic teeth. General feeling of itching, not 
more in the pigmented areas. 

Dr. F. PARKES WEBER said he thought that cases of Civatte’s poikilodermia were 
included in the older accounts of chloasma uterinuwm (compare the account in Radcliffe 
Crocker’s Diseases of the Skin, last edition, 1903). He had even read of the occurrence of 
“ chloasmwa uterinum”’ in a male’, corresponding, therefore, to the statement that Civatte’s 
poikilodermia might occur in males as well as in females. 


Dermatitis Herpetiformis. 


By E. G. Grawam Littie, M.D. 


THE patient is a girl, aged 64, in whom the disease is said to have shown itself 
since birth. She has been under the care of numerous specialists who have made 
varying diagnoses. When seen on November 16, 1927, there were numerous vesicles 
scattered over the body and face, and upon the chin there was a velvety granuloma- 
tous surface, in the middle of which there was a pendulous wart-like growth of the 
septic granuloma type. The child was emaciated and obviously extremely ill and 
was covered with bandages so as to keep antiseptic dressings in position. She was 
given a fast and purge treatment, and liquor arsenicalis, rising from three to seven 
minims three times a day, and then afterwards reduced to five minims. Under this 
treatment she has put on weight for the first time for four years and is enormously 
better in every way. She has lost all the nails of the toes, those of the fingers 
are diseased but have not been shed. I regard this case as one of dermatitis 
herpetiformis, beginning at an extraordinarily early age, but I have had an exactly 
similar history in another child of nearly the same age and showing the same 
improvement under arsenical treatment. : 

1In the Polyclinic (London, 1910, xiv, p. 86) Sir Jonathan Hutchinson wrote: ‘‘ ‘ Chloasma uterinum ’ 

illustrated in our museum by two portraits from Hebra’s Atlas, one that of a woman, the other that 


ot a young man. The young man is state od to have been cachectic, the subject of lichen scrofulosorum 
and ‘tumor lymphaticus’ in the left submaxillary region.”’ 
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Discussion.—The PRESIDENT considered that, in the absence of traumatic bullx, and 
the dramatic effect of the treatment with arsenic, the diagnosis epidermolysis bullosa was 
unwarranted. He was more inclined to regard it as a case of pemphigus with vegetations, 
but had some doubt as to the advisability of labelling it dermatitis herpetiformis. 


Dr. GRAHAM LITTLE (in reply) said that this was not a mild case; it was terribly severe, 
and another difficulty was that the condition had appeared within the first week of life. A week 
after he had this case he saw an exactly similar one, in a child aged 7, who was brought with 
vesicles practically all over the body, a condition present from birth; he felt certain it was 
dermatitis herpetiformis in the first week of life. The earliest age at which he had seen it 
before was 24 years. Here were two cases developing practically in the first week of life, both 
having been diagnosed as epidermolysis bullosa. In both there was a terrible state of septic 
infection and emaciation, and both had done astonishingly well on arsenic. The patient in the 
second case had had no blisters for more than two weeks. She was showing some arsenical 
pigmentation, but while arsenic was being taken the blisters remained controlled. 


Darier's Disease. 
By E. G. Grawam Littie, M.D. 


THE patient is a woman aged 47. She was seen for the first time at St. Mary's 
Hospital on November 14, 1927, when an acute urticarial-looking eruption was present. 
The diagnosis was at first doubtfu!, but the later developments make it quite certain 
that this is an extraordinarily acute case of Darier’s disease. The typical follicular 
keratosis is present over wide areas of the skin, the scalp very especially, where 
it closely simulates acne varioliformis, the face, the axilla and trunk, and the limbs 
to the feet. It is probably one of the most extensive cases recorded. A section from 
a lesion on the abdomen shows the typical round bodies of Darier’s disease. There 
has been a concomitant urticarial eruption almost all the time, differentiated by the 
difference of lesions, and the discomfort from itching, both of the keratosis lesions 
and the urticarial lesions, is extreme. 





Section of Comparative Medicine. 
President—Sir D’Arcy Power, K.B.E., F.R.C.S. 


[February 22, 1928. } 


The Pathology of Certain Avian Morbid Conditions Compared 
with that of Analogous Diseases in Mammals. 


By H. P. Bayon 
(Cambridge). 
(ABRIDGED. } 


AVIAN PATHOLOGY, considered in its relation to comparative medicine, reveals that 
many human ailments have their more or less close counterpart in birds, and that, 
by a study of the extent of the analogy between these morbid conditions, a 
clearer insight has been obtained into the origin and development of disease. 

The best example of research, guided by these principles, is the work of Ross 
(1898) in India. The transmission of Plasmodium danilewskyi to the sparrow by 
means of Culex fatigans resulted in the solution of the main problem of malaria. 

Part of the original work of Ehrlich, Koch and Weigert (1884) on tuberculosis, 
which culminated in the isolation of the cause of this disease, was done with 
fowls, where the acid-fast microbe is present in greater numbers and more easily 
detected than in the corresponding lesions of mammals. 


Further examples will be mentioned in the course of the following remarks, in 
which, to illustrate these views, certain typical morbid conditions which the author 
has often observed in birds and mammals have been selected. 


HA42MO-SPIROCHTOSIS IN BIRDS AND MAMMALS. 


The spirochetal fevers form a coherent group, whose signs and symptoms can be 
studied in many different animals, and prevention and treatment are readily 
comparable. 

The microbic cause of these diseases is a spiral protist, whose prototype is the 
Spirocheta obermeyeri, originally discovered in the blood of man in 1868, thus being 
the first protist definitely recognized as the cause of human disease; in this instance 
the European variety of relapsing fever [Wechselfieber (German), Vosvoratni typhus 
(Russian) | . 

The analogous avian spirochete was discovered by Sakharoff (1892) in geese in 
the Caucasus, and different strains of this hemoparasite have been since described 
in birds from all parts of the world. 

Marchoux et Salimbeni (1903) found that a hamo-spirochete of poultry in Brazil 
was transferred by the fowl tick Argas persicus. This discovery led to the 
recognition of the part played by ticks in disseminating different varieties of 
relapsing fever in many parts of the world, more particularly the Central African 
variety of the fever, which Dutton and Todd (1905) proved was due to the tick 
Ornithodorus moubata. The mode of transmission of the European, Asiatic and 
North African varieties of relapsing fever still remained obscure for a considerable 
period, though several observers considered them louse-borne fevers. Eventually 
Nicholle (1910) and Sergent et Blaizot (1911) demonstrated experimentally that the 
bite of the body louse could not transfer a hemo-spirochetal infection ; but if a 
small quantity of ccelomic fluid of a crushed Pediculus vestimenti was placed on the 
abraded skin, or even conjunctiva, infection took place regularly. ‘ 
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In cattle and small rodents spirochztal diseases are also known, but the disease 
runs a much milder course than in fowls and man. Brumpt (1919) has shown that 
transmission of cattle spirochetosis can be effected by the tick Margaropus 
australis. 

It will be easily seen that the original observations of Sakharoff (1892) and 
Marchoux et Salimbeni (1903) on birds have been followed by a gradual elucidation 
of the problems connected with the pathology, prevention and treatment of 
spirochetal diseases in man and animals, for arsenical preparations are efficacious 
against all varieties of spirochetal fevers. 

Hemo-spirochstes are well adopted to parasitic life in ticks; a female tick will 
transmit the spirochete to its progeny through successive generations. 


SPECIMENS DEMONSTRATED. 


(1) Living Argas persicus; eggs and hexapod larve. 

(2) Spirocheta anserina var. gallinarum in blood of fowl. 

(3) Bone-marrow of fowl with chronic spirochetosis, showing osteoid formation, 
as a result of myeloid irritation; anemia being a common symptom of chronic 
spirochzetosis. 


FOWL-POX VIRUS AND ITS LESIONS. 

There is a certain similarity between fowl-pox and its xtiological counterpart in 
man, molluscum contagiosum. On the other hand, fowl-diphtheria is an instance 
of an avian morbid condition whose clinical resemblance to human diphtheria is 
most striking and yet originates through the action of a virus or microplasm, with a 
superadded bacterial infection. 

The outstanding feature of the virus of both these diseases is its proliferative 
reaction on the epithelium of fowls and the production of “ reactive ’’ bodies in the 
protoplasm of the cells invaded. 


SPECIMENS DEMONSTRATED. 


(1) Earliest stage of epitheliosis contagiosa in the pigeon. Round-celled 
perivascular infiltration. 

(2) Later stage, twelve days with abundant proliferation, swelling of epithelial 
cells and production of chlamydozoic bodies. 

(3) Later stage, three weeks, a thickened tumour-like growth, with proliferating 
connective tissue elements. 


FOWL-LEUCOCYTHZMIA AND ERYTHROMYELOSIS. 


Fowl-leucocythemia and erythromyelosis can be clinically compared with similar 
diseases in man. The possible analogy in their causative factors may bring about 
the elucidation of the obscure pathology of certain human “ blood-diseases.” 

Fowl-leucocythzmia is a disease caused by a“ virus,” which according to the 
researches of Ellermann and Bang [1908], is Berkefeld filterable. 

Erythromyelosis I have been able to observe in twenty-five white leghorn 
fowls ; the signs of the disease are a peculiar yellow tinge of the comb, wattles and 
legs; erythrocytes 1,200,000 or even less (instead of three millions normal) ; 
hemoglobin on the Sahli scale 10 to 15 degrees instead of 60 normal (see example, 
Plate, fig. 1). 

This peculiar condition is the outcome of a massive infestation of the duodenum 
with a cestode Davainea proglottina. The deleterious action of the helminth is 
apparent through the fibrinous thickening and petechial punctiform haemorrhages on 
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White Leghorn cockerel, inoculated with blood from 
ryvthromyelosis hen Result, after six months: 


Erythrocytes 4,800,000: Hb 107 
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the walls of the intestine. The intestinal parasite by itself cannot produce the 
progressive condition of erythromyelosis, but requires the addition of a “ virus-like” 
cellular irritant ; this causes the erythroblasts to proliferate; the blood is swamped 
with immature erythrocytes whose nucleus is pyknotic, and whose protoplasm is 
poor in heemoglobin. 

Since February last year I have been attempting the transference of this condition 
by injections of blood and cellular suspensions from diseased to healthy fowls. 1 
have only succeeded in obtaining transitory symptoms of paleness of comb and 
anemia in single fowls of the same breed ; the others proved resistant. 

Lately, after careful examination of the bone-marrow and blood of the negative 
cases of the same breed, I became aware that some of these were suffering with a 
condition of definite hypererythrocythemia with 4,800,000 red blood-corpuscles and 
107 degrees of hemoglobin on the Sahli scale. The erythrocytes stain very 
uniformly, the nucleus is clear and sharp (see example, Plate, fig. 2). 

Controls have been examined and it has been found that at most, in certain 
instances, the haemoglobin may reach 85 degrees and the erythrocytes four millions. 

Are these observations in any way applicable to human pathology? The anemia 
occurring in man as a result of Bothriocephalus latus infestation has been a puzzling 
problem for many years, as it is frequent in some parts of the world (Baltic 
provinces), and not others (Switzerland). If it is possible to prove the existence of 
a proliferative virus in the erythromyelotie fowls, this observation may lead research 
into new directions in similar diseases in mammals. 


SPECIMENS DEMONSTRATED. 

(1) Bone shafts showing extensive eburnation as a result of erythromyelotic 
process (macroscopic specimens). 

(2) Active stage of erythromyelosis in the bone, showing centres of activity in 
the marrow and extensive medullar osteoid tissue formation. 

(3) Later stage, showing substitution of red bone-marrow by osteoid tissue. 

(4) Slides of blood in erythromyelosis. 

(5) Davainea proglottina in the duodenum of a fowl with erythromyelosis. 


FowL SARCOMATA AND SIMILAR AVIAN TUMOURS. 


The histological and oncological resemblances between the fowl-sarcomata and 
certain sarcomas seen in man has been remarked since the discovery of the 
filterability of some of these fowl neoplasms by Peyton Rous in 1910. Pentimalli 
(1915) and Teutschlaender (1917) have described similar fowl-tumours the cause of 
which will pass a filter impermeable to most bacteria. 

Not all spontaneous tumours of fowls are equally malignant; those of 
Pentimalli and Teutschlaender can be cured by operation even when they have 
reached a fair size. 

The strain of Rous-fowl-sarcoma of the Bland-Sutton Institute of Pathology 
is inoperable later than the tenth day after inoculation with intact cells ; then, however 
complete the excision, recurrences form within a few days and kill the fowl within 
three weeks. This strain of fowl sarcoma resembles some extremely malignant 
myxo-sarcoma of the peritoneal cavity in man. Both Teutschlaender's and 
Pentimalli’s strains are similar to this tumour, but the preponderance of myxoid 
fusiform cells is not so evident. 

I have had occasion to observe five different spontaneous tumours in fowls and 
tind their transference to other fowls difficult; the usual course being a temporary 








PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


Bayon: Pathology of Certain Avian Morbid Conditions 


graft, a slow period of increase and then complete readsorption. In this again they 
resemble mammal tumours. 

Summarizing therefore these observations, one cannot but notice that the 
peculiar filterability of the tumours of the Rous type is an exceptional pecularity 
among fowl tumours; and that the majority of other avian neoplasms behave in the 
first generations like mammal tumours, for they are only transferable with difticulty 
by grafts of tissue and not at all by filtrates. 


SPECIMENS DEMONSTRATED. 
(1) Sections of different spontaneous fowl tumours. 
(2) Sections of Rous, Pentimalli, Teutschlaender, and Fujimami fowl neoplasms. 
(3) Cytodites nudus, an acarus often found encysted in the loose connective 
tissue of fowls. 


CONCLUSIONS. 


A review of the most important avian parasitic infestations and infections shows 
that few pathological conditions in fowls have their exact counterpart in man, so 
that every group requires separate comparison in relation to its etiology. 

It demonstrates that while only two or three diseases appear to be communicable 
from man to birds or vice versa, or even have a common origin, yet there is a degree 
of similarity between several pathological conditions of fowls and those of man 
which is distinctly encouraging as a subject for comparative investigation. 

Therefore advancement in the knowledge of avian pathology, in which experimental 
investigations usually deal with relatively simpler conditions, may conceivably be 
followed by a better understanding of certain important and obscure mammalian 
diseases. 

[The colour-photographs illustrating this paper were taken by Mr. E. B. Ball, of 
Sidney Sussex College, Cambridge. | 

Discussion.—Dr. F.C. MINETT said Dr. Bayon’s paper had interested him greatly, especially 
with regard to the subject of fowl-pox on which he (the speaker) had made a few researches in 
collaboration with Mr. T. M. Doyle of the Ministry of Agriculture. Experience in several 
cage experiments had shown that the disease was transmitted by close contact between 
infected and healthy birds. Most probably this was the result of pecking, since if the infected 
birds were separated from the healthy by wire-grids arranged so as to prevent direct contact, 
transmission did not occur. 

In testing the filterability of this virus, by using different filters and by adopting different 
methods, they had obtained weakly active filtrates in three or four out of twenty trials. Like 
many other observers they could not obtain virulent germ-free filtrates with any degree of 
constancy. He would like to hear something from Dr. Bayon’s experience as to the relation- 
ship between cow-pox and fowl-pox virus. Certain observers (v. Heelsbergen, Toyoda, 
Pandit) had announced the successful transformation, by various expedients, of fowl-pox virus 
into cow-pox virus. Their own attempts to do this by the intradermal inoculation of rabbits 
had failed. The converse experiment, viz., the attempt to produce typical fowl-pox nodules 
on the combs of fowls by successive passage with cow-pox virus, had also failed. 

With regard to infectious leukemia, Bedson and Knight found experimental work on this 
disease particularly troublesome owing to the small number of birds—perhaps two or three 
out of twenty—which gave successful “takes.” In view of the effect of the “ race”’ factor in 
takes with the sarcoma virus, it would be advantageous to know whether there was a similar 
factor with the leukemia virus. 

It was evident from Dr. Bayon’s lecture that by the study of the natural diseases of the 
fowl, knowledge of considerable value to human pathology might be obtained. An instance 
which came to his (the speaker’s) mind was the survival of Bacillus pullorum in the gall- 
bladder wall of carrier fowls in bacillary white diarrhea, an exact analogy with what took 
place in carriers of human typhoid. 
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Mr. J. JACKSON CLARKE said that (1) when quite freshly-excised lesions of molluscum 
contagiosum were suitably placed in water, after four days some of the specific corpuscles 
would be found to be in a state of vital activity; and (2) when fresh lymph from an 
ordinary vaccine vesicle was spread on a slide and treated with a combined fixing and 
{omanowsky staining medium, numerous merozoites, just like those of malaria parasites, were 
revealed. The origin of these merozoites of Cytoryctes could be traced in sections of vaccinated 
corneas of guinea-pigs. The cytoplasms of the merozoites soon disappeared, but their 
karyosomes persisted, some subdividing into minute granules. These granules he (Mr. Clarke) 
thought were a phase of Cytoryctes vaccine et variole (Guarnieri, 1892). 


Dr. BAYON (in reply) said the Rous-fowl-sarcoma No. 1 differs from mammal tumours, 
since its cause can be easily separated from the tumour cells by filtration. Peyton Rous 
and his collaborators investigated forty-three fowl] tumours, and found only three transferable 
and filterable ; and of these one grew extremely slowly.and lost its virulence on desiccation. 
Pentimalli’s and Teutschlaender’s fowl tumours under certain cireumstances take months to 
develop. Though a single drop of juice expressed from a Rous-sarcoma will transmit the 
neoplasm, it is extremely rare to find experimental fowls infecting each other with the 
sarcoma, though they frequently fight and get wounded. 

I agree with Dr. Minett that it does not seem possible to convert the virus of fowl-pox 
into that of vaccinia by inoculating rabbits; the experiments which seemed to bring about 
this change were performed in a vaccine institute, thus rendering accidental contamination 
possible. 

With reference to Mr. Jackson Clarke’s observations, the conclusive demonstration of a 
protozoal cycle is a matter of considerable difficulty, and one requiring much time and 
attention. There are many observers who hold that the reaction bodies found in vaccinia, 
fowl-pox, rabies and other “ virus” diseases are protists ; others, again, consider them 
artefacts, so that arguments can be quoted in support of both these contradictory views. 
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DISCUSSION ON LIFE ASSURANCE IN THE TROPICS. 
Dr. J. F. C. Hastam 


To me the chief medical interest in the subject of life assurance in the tropics 
lies in the consideration of the causes of the added risk to life and health which, for 
natives of temperate climes, attaches to residence in the tropics, and in the 
attempts made to assess the comparative “‘healthiness”’ of different tropical 
territories. No satisfactory estimate of the quantity of the risk can be arrived at 
until the qualitative aspect of the subject has been studied. This study has been 
advanced by the adoption of a policy of a white Australia, and certain health 
officers of that Dominion, as well as others, claim that the increased risks of most 
tropical countries are due to tropical diseases or faulty habits; that where no 
indigenous race exists as a reservoir of these diseases, and where adequate funds 
are available for preventive measures, the risk disappears, and that a hot, humid 
climate per se involves no added risk to health or life, and offers no barrier to 
successful settlement by white races. 

[am not aware, however, of any sufticient volume of evidence upon which the 
point may be finally decided. It is extraordinarily difficult to eliminate extraneous 
factors and to test fairly the influence of the factors under review. Sundstroem [1] 
has published a monograph recording painstaking physiological observations upon 
persons resident in tropical Queensland, but the number of persons observed and the 
number of observations are insufficient to form the basis of any definite opinion. 
Professor Halliburton [2] has written of Sundstroem’s work : 

“The author’s ambition to determine whether the disabilities of the white man in the 
tropics are due to removable circumstances ... or to inborn differences of nutritional 
habit does not seem to be satisfactorily achieved, and the majority of his conclusions are 
admittedly hypothetical. This is no doubt due to the paucity of his observations, for instance, 
his experiments on diet were limited to three persons, and on reaction time to one. Such 
differences as were found between persons living in tropical and temperate temperature are 
usually more marked in women.” 

In the matter of experience I cannot think that we are much better off. So far 
as tropical Queensland is concerned, Sir James Barrett, writing in the British 
Medical Journal of December 31, 1927, in reference to a recent note in that 
journal |3] says: 

“The note concludes as follows: “Meantime in North Queensland a great experiment is in 
progress. Several generations may have to pass before conclusive results can be obtained.’ 

“ Several generations have already passed, and the result of the experiment so far is 
most satisfactory. . . . Can heat, and heat alone, cause serious damage to the white race ? 
So far the answer is unequivocal.” 

But “so far”’ is not far enough to enable me to accept all that Sir James Barrett 
and others seek to maintain regarding the absence of climatic influence upon the 
white races in the tropics. The note in the British Medical Journal ended by 
saying that probably the proof of the pudding would be in the eating rather than 
in minute analysis of its ingredients, and this may well be so, but centuries rather 
than generations may pass before conclusive results can be obtained. 


Ap—Trop Dis 1 
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In passing, there should be noted a small but not unimportant point illustrating 
the inexactitude which characterizes much that is written on this subject. Again 
and again authors who support the harmlessness of tropical climate per se, use the 
term ‘ white races” to include all European stocks, assuming that the reaction of 
Southern European peoples to hot, humid climates is similar to that of peoples of the 
Nordic races. Cilento [4], a vigorous upholder of the salubrity of Northern 
Queensland, says in a passage quoted fully below: “ General observations, however, 
remain unassailed, and it is upon these that one must base suggestions for programme 
and routine in the tropics.” [Italics mine—J.F.C.H.] Since general opinion 
seems to run counter to Cilento’s views, it would seem fair to place upon those who 
think with that author, the burden of proof that Southern and Northern 
Europeans are equally capable of life and work in the tropics without impairment of 
health. One meets with the argument that Northern Europeans perform more and 
better work in the moist tropics than do Southern Europeans or natives of tropical 
countries. This might well be countered by saying that, at first, possibly even for a 
generation or two, the virile northern peoples excel, as compared with natives of 
less rigorous countries whose capabilities for sustained work of high quality have 
already suffered from climatic environment. 

One cannot go far in the problem without encountering the copious and specious 
writings of Cilento, but I confess that the special pleading of his publication “ The 
White Man in the Tropics ’’ does not carry conviction to me. He says: 

It is difficult to apply to any set locality in particular or to any tropical country in general, 
the specialized observations made by laboratory workers in physiology or biochemistry, and 
this is perhaps well, since from the considerable series of investigations there have arisen 
masses of tabulated minutize which, to all intents and purposes, are mutually contradictory.” 

Then follows the passage, quoted above, about general observations. All this 
sounds to me very like counsel for the defence disposing of awkward evidence with 
that disarming charm upon which the Chief Justice commented so caustically the 
other day. How often does one read in the law reports something of this sort. “It 
is difficult to apply to my client’s case the observations made by the various expert 
witnesses ; indeed one may say that much of their evidence is, to all intents and 
purposes, contradictory. But, ask yourselves, would any person in my client's 
position...’ and so on. In other words, make no attempt to sift the evidence 
but be guided by “ general observations.” 

In the U.S.A. Public Health Reports [5] during 1927 there appeared what seems 
to me to be an admirable summing up of the available evidence, and I believe that 
no one with an open mind can read that article, based on 139 original papers, 
without at least concluding that it is as yet unproved that prolonged exposure to 
high temperature and humidity has no ill effect upon persons native of temperate 
climates. 

I cannot here survey the literature, but I would draw attention to one point. 
Sundstroem found (and Halliburton has emphasized the finding) that white women 
in the tropics showed more marked changes than did men. Even Cilento admits 
that women suffer more, but airily explains away the fact by saying that the 
circumstances under which women live in the tropics are less hygienic than those 
obtaining for men. Now it is generally admitted that harm is done by the hot, 
humid atmospheres obtaining in certain industrial work, and there is evidence 6) 
that in such industrial conditions, where men and women are employed together, 
the effects upon the women are more pronounced than upon the men. Taking the 
two observations together, it seems reasonable, in the absence of strong contrary 
evidence, to believe that in the tropics, as in industry, harm is done by conditions of 
high temperature and high humidity. 
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In considering the question of possible deterioration of the people of temperate 
climates after transfer to the tropics, Balfour says it is pertinent to inquire whether 
such people have produced a fair proportion of persons of note. Cilento considers 
the test a severe one but does not dispute its fairness, and he meets it by pointing 
to the claim of Guiteras that the achievements of Spanish and Portuguese colonists 
of tropical countries have been somewhat overlooked. Even so, | repeat that I 
know of no good reason why what may be true of those races must be true of 
Northern European peoples. For myself, I lean towards the view that the influence 
of climate has played some part in the achievement by the Nordic races of their 
pre-eminent position in the world, though the matter is perhaps overstated in the 
aphorism quoted by Huntington, “No man is worth a tinker’s damn on whom the 
snow does not fall.” 

We must, I fear, admit that, so far as accurate scientific knowledge goes, the 
medical profession is poorly equipped to advise life assurance societies as to the 
additional risks of tropical residence. Cilento even reverses the process and would 
use the practice of insurance people as a basis upon which medical opinion may be 
founded, quoting the actuary of an Australian company to the effect that he sees no 
reason to charge higher rates for tropical Queensland than for other parts of Australia. 
Apart from the fact that this might be interpreted as a reflection upon the rest of 
Australia, it would be a great mistake to imagine that insurance companies’ tariffs 
are any sort of exact measure of health risks. Each company’s rates are simply an 
expression of its business policy. This is evident from particulars which several 
large and representative London offices have kindly supplied to me. 

There can be little room for difference of opinion as to the health risks of this 
country, and therefore if life assurance tariffs expressed these risks with any accuracy, 
one would find close uniformity among the rates quoted by the insurance offices for 
a healthy young male resident in Britain. Ten companies have quoted rates for a 
whole life policy without profits, for a healthy male aged thirty. The premiums 
required are as follows: 

se & &a 4. 

by 2 offices oa > 0 0 By 1 office ies 1711 8 
sy 1 office ve 4 6 sy 1 office oe 18 0 0 
y 1 office 6 8 By 1 office one 18 3 4 
2 offices is 1710 0 By 1 office se 19 0 0 

The difference between the lowest and the highest exceeds the additional premium 
charged by some societies for parts of the tropics. This does not mean that these 
companies have formed radically different estimates of lite expectation in England, 
but rather that, taking experience along with its whole business policy, each society 
has fixed a rate which meets its own circumstances with an adequate margin of 
safety. 

Time has not permitted my going into the considerable literature of neurasthenia 
in the tropics, though the subject possesses both interest and importance. Some 
Australian observers who feel sure about the absence of physical ill-effects arising 
out of the climate of North Queensland, have reservations upon the question of 
possible psychical and nervous effects. Cilento seems to me to give his whole case 
away when he writes: “ Returning settlers, wrecked by alcoholism, but labelled by 
« kindly practitioner ‘ tropical neurasthenics’ \italics mine, J. F. C. H.), justify their 
collapse by tales of an enervating heat that drains the energies and saps the mental 
vigour’; and then, a little further on, “the easy alcoholism which is ... a 
neurasthenic manifestation.” 

Few who have travelled in the tropics will doubt that different territories present 
very different disease risks. I imagine, however, that if those who fix insurance 
tariffs were asked to catalogue the diseases prevalent in various tropical lands, the 
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result would cause the medical geographer Hirsch to “turn in his grave”; if, in 
addition, they were asked about the preventive measures and sanitation in force in 
each place, the exposure of uncertainty, not to say ignorance, would be even more 
remarkable. As an example of what I mean, let me point to one large London office 
which places in the same category British Guiana and French Guiana, the former 
having large medical and health services and steadily improving vital statistics, 
and the latter being perhaps the most backward of all tropical places controlled by 
Europeans, and without any published vital statistics; and to another office which 
classes the same British colony along with Venezuela, where yellow fever has occurred 
very recently, and where neither actual conditions nor machinery for their control 
are comparable in any way to those in the adjoining British territory. We medical 
practitioners have given the insurance companies very little information, and in 
the paucity of reliable statistics it is therefore not open to us to criticize such 
inconsistencies harshly. One is entitled to suggest, however, that the worst of these 
might be eliminated if insurance societies, when placing tropical countries in different 
categories, would consult not only the map, but also one of the recognized medical 
societies concerned with tropical hygiene. 

Turning to the rates quoted by the companies who have supplied particulars 
to me, I find myself in a difficulty. It would be instructive to make a comparison of 
these rates. It is, however, not easy and not altogether fair to do so. First, because 
nearly every society, while quoting a rate, says that every case is judged on its 
merits and allowance is made for the occupation, acclimatization, nationality, actual 
place of residence, and so on, of each proposer; this is obviously proper and what 
one would expect. Comparison is also difficult because the extra charges for tropical 
residence are made in a variety of ways. Thus some companies charge extra for 
five years and then the ordinary rates; others impose a smaller extra payable 
throughout the existence of the insurance; others again charge the extra only while 
the insured is actually in the tropics, remitting it during periods of residence in 
a temperate climate. 

In order to get some uniformity I asked each company to quote rates for a whole 
life policy, without profits, of £1,000 for a man aged 30, resident in Britain, in 
tropical Central and South America, in East Africa, in West Africa, in India, and 
in the Far East. The extras being charged in the various ways mentioned, I have 
endeavoured to arrive at comparable figures by calculating what total addttional 
premium would be paid during the first twenty years of the policy’s existence, and 
I give you the lowest and highest figures for each of the parts of the world 
mentioned. 

For Central and South America the extras payable in twenty years may be 
anything from £50 to £300. For East Africa, from £50 to £240, though certain 
offices make no extra charge for farmers in East African highlands. For West Africa, 
from £75 to £375; in the case of one office, however, the extras might be as low 
as £12 10s. for an acclimatized life in Northern Nigeria. For India, from nil to £50 
with the exception that one company would require £120. For the Far East 
from £25 to £100; one company, however, charges no extra under certain special 
conditions. 

By giving due weight to any special notes communicated to me by the companies, 
I have endeavoured to make the figures as comparable as possible, but I have thought 
best to institute no direct comparison of one company with another. I think it is 
fair, however, to conclude from the divergencies of charges between country and 
country and between the various companies for the same country, that these rates 
are based upon no definite knowledge of either the quality or quantity of additional 
risk attaching to residence in the places mentioned. Some high rates may reflect 
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a dislike for undertaking the insurance of tropical lives at any cost; and some low 
rates may indicate a desire to attract a large volume of such business. While 
Mr. Raynes’ 7] paper read at the Institute of Actuaries was a valuable step towards 
quantitative estimation of the additional risks of tropical residence, it was evident, in 
the discussion which followed, that there is among insurance authorities no very 
clear understanding, certainly no agreement, as to either the quality or quantity of 
the risks. I would venture to suggest, too, that this discussion may disclose that 
the medical profession is not in any better case. While believing that even now 
a co-operation of insurance societies with the medical profession in this matter would 
prove fruitful, I feel sure that knowledge sufficiently certain to form a satisfactory 
basis of business policy will not emerge until “ general observations” have been 
supplemented by, and checked against, accurate record keeping and éareful research. 


REFERENCES. 


1} SuNDsrrRoEM, E. S., ‘‘Contributions to Tropical Physiology with Special Reference to the 
Adaptation of the a ite Man to the Climate of North Qi seenalond, ’ Univ. California Publications in 
Physiology, 1926, vi, 1-216. [2] HaLLinurton, W. D., Review of [1] in Bulletin of Hygiene, 1927, July, 
ii, 597-8. [3] Brit “Med. Journ., 1927, Se »ptember 17, 507-8 phe White Man in the Tropics.” 
4) CiLENTO, R. W., “The White Man in the Tropics with aenatal reference to Australia and its 
Dependencies,”’ Con nwealth of Australia, Dept. of Health Service Publication (Trop. Division), 
No. 7, 1925. [5] Saymrs, R. R., and DAVENPORT, SARA J., ‘‘ Review of Literature on the Piny siological 
Effects of Abnormal Temperatures and Humidities,”’ Public Health Reports, Washington, 1927, April 8, 
xlii, No. 14, 933-996. [6] LEGGE, T. M., ‘ Second Report of the ag aes ae on Humidity 
and Ventilation in Cotton Weaving Sheds,’’ London, 1911, Appendices II and I [7] Rayngs, H. E., 


“Mortality of Europeans in British West and British East Africa,’’ Journ. Fog Actuaries, 1927, eviii, 
21-40. 


Mr. H. E. Raynes, F.I.A. 


In the past the constant difficulty which has confronted actuaries in the assessing 
of premiums for life assurance in the tropics, has been the want of reliable statistics. 
Crude death-rates are almost wholly valueless. The instrument which the actuary 
uses is the mortality table and the construction of this is possible only when the 
distribution of both the population and deaths according to age, is available. In the 
past the tendency has been for offices to rely upon their own limited experience, 
gathered over a number of years, of mortality in the tropics. This has resulted in 
a lag between the actual mortality current at a particular date and the premium rate 
charged by the offices. 

The American offices which before the war had a world-wide business, classified 
their mortality into three groups: normal, subtropical and tropical, and this 
classification has been followed by Canadian offices which have taken their place in 
many parts of the world. Such a division is eminently suitable, assuming one is dealing 
with European races or with people of European extraction. Where an insurance 
office is operating in a country of mixed racial population there are complications, 
for mortality is a factor of race as well as of climate. With such offices the 
European must be “lumped in” with the remaining population and submit to the 
general rate of premium, satisfying himself with a reduction from the tropical rate 
to the normal when he returns to temperate climes. As an instance of the racial 
difficulty I may mention the case of an office which charged tropical rates for both 
Europeans and natives in India, being forced to reduce the rate to natives during 
residence in Europe, although probably there was then more risk. 

Although there is much to be said on the ground of expediency, for the threefold 
division of mortality, according to latitude, I have felt for some years that the data 
used by the American offices by no means reflect present conditions. The particular 
lives I had in mind were Englishmen leaving this country for the various 
dependencies and Crown colonies lying within the tropics, for whom life assurance 
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on reasonable terms was of the utmost importance. I thought that West Africa, 
with its most unsavoury name on the score of mortality, would prove for my purposes 
the most suitable ground for investigation. 

The mortality of Europeans in West Africa has on several occasions been the 
subject of discussion in the Institute of Actuaries. In 1886 Dr. T. B. Sprague read 
a paper on the mortality of Europeans in the Congo, based on the statistics from 
Stanley’s work on the Founding of the Free State. The death-rate brought out by 
Dr. Sprague, and that of subsequent investigators, is shown in the following table: 


TABLE I, 

Authority Date Region Death-rate per cent. 
T. B. Sprague aa 1886 — Congo sa ie 10-3 
T. G. Lyon ae 1892 sa Lagos ma 7-04 

Gold Coast 7-27 
A. E. Sprague a 1897 ‘ Congo a 9-4 
Central Afric 7-8 
West Coast ... 4-7 
Sierra Leone 7-0 
J.B. Hert... sits 1897 = Gold Coast 6-2 
Sierra Leone 5-2 
1911 nee Gold Coast 1-1 
Sierra Leone 1-19 


This table illustrates the extraordinary improvement in the death-rate experienced 
by Europeans in West Africa since the first estimate was made by Dr. T. B. Sprague. 
It is unreasonable to suppose that West Africa is alone in the improvement shown 
here. The same trend, although perhaps not to the same degree, should manifest 
itself in other parts of the globe where similar geographical features exist, and 
Europeans pay the same regard to the rules of hygiene and mode of life. 

Since 1911 considerable additional experience has been added to the records 
relating to West Africa. Statistics in the annual reports are given separately for 
Gambia, Sierra Leone, Gold Coast and Nigeria. Gold Coast and Nigeria lie within 
the Gulf of Guinea in typical equatorial forest land, which extends northward to 
Sierra Leone. Gambia is rather to the north of the worst forest belt, but in many 
respects participates in the West Coast conditions. In the Gulf of Guinea three 
zones may be defined as we leave the coast. There is first a strip, ranging in depth 
from ten to sixty miles, of low-lying mangrove swamp, intersected with numerous 
creeks, connected, in the case of Nigeria, with the delta of the Niger. The second 
is a broader tract of rising country, covered with dense forest, where trees meet 
overhead, and beneath is perpetual gloom. The third, still higher land, is where the 
forest first thins and then gives place to grass and savannah land, merging in the 
north into the Sudanese desert. On the coast there is an excessively heavy 
rainfall during the months April to November, brought by the prevailing monsoon 
winds from the south-west. The rainfall diminishes as one penetrates inland. Such 
an environment can never be congenial to Europeans, and therefore permanent 
residence is, and probably will remain, impossible. 

The figures for 1897 and 1911 were taken from the vital statistics relating to 
Colonial Office officials resident in West Africa, and as these have been brought up 
to date from year to year, they constitute a reliable, and the only reliable, source of 
information. I have therefore used them for my investigation, supplemented by 
additional information kindly furnished by the Colonial Office. 

The “lives ’’ concerned are Europeans of all classes, from platelayers on the 
railway to judges on the bench. There is a sprinkling of about 10 per cent. of 
officers and N.C.O.’s in the West African Frontier Force. There are foremen sent 
out for short terms to assist in harbour works and other temporary jobs. One must 
not treat the experience as consisting of the usual class of civil servant. It is, in 
fact, a sample of adult population, almost exclusively male. 
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Under the regulations, in normal cireumstances no officer spends more than a 
consecutive period of eighteen calendar months on the West Coast, and in virtue of 
such a term qualifies for eighteen weeks’ vacation over here, exclusive of the time on 
the journey. 
| Owing to absence of leave and war time conditions, | thought the years 1921 to 
1924 would be the most appropriate for statistical purposes ; and for these years the 
data so selected give a total of 12,590 years of life and 143 deaths, a death-rate 
of 1-14 per cent. These figures, split into quinquennial ages for both the living 
and the dead, are sufficient for an actuary to form a fair opinion as to the mortality. 
The process adopted is to compare the actual deaths for groups of ages, with those 
which would be expected by various tables. I have compared them with two tables : 
1) The O" tables, deduced by the Institute of Actuaries for Assured Lives, and 
upon which premiums are based in this country, and (2) the English Life Table, 
No. 8—a population table for male lives, based on the census of 1911. This 
comparison is as follows : 

TABLE II. 
Expected Deaths 





Central a ae Actual deaths 
o Eng. No. 5 

25 6-4 ss 5-3 10 
30 14-6 11-8 20 
35 21-6 18-3 30 
10 24-5 a 21-8 31 
15 23-1 21-7 27 
50 and ove) 21-4 21-4 24 

l'otals 111-6 100-3 142 


plus | of unknown age 


The corresponding death-rates, and the difference between the actual and those 
expected by the English Life Table No. 8 (the more appropriate table, having regard 
to the composition of the experience) are given as follows :- 

TABLE III. 


cee Expected death rate per cent. Actual death-rate Difference between 
itiiadtiien i aa ee per cent. (4) and (8) 
Oo Eng. No. » 

(1) (2) (3) (4) 

25 0-49 oe 0-41 0-77 6-36 
30 0-60 re 0-49 0-82 0-33 
35 0-74 0-638 1-03 0-40 
10 0-92 0-82 1-16 ins 0-34 
15 1-16 - 1-08 1-35 ‘ 0-27 
30 1-68 1-68 1-88 0-20 
Over whole 0-89 ms 0-80 1-14 eee 0-34 


This result is rather remarkable in view of the generally accepted notions as to 
acclimatization. In the first two age-groups there must lie the bulk of the lives 
experiencing for the first time West Coast conditions, and yet the difference between 
the expected and actual death-rates is less there than that at age 35. In the last 
two groups it may be that the lives have experienced some process of selection by 
withdrawal of those unfit for the West Coast. Part of the reduction in the additional 
mortality may be due to the fact that the lives at these ages have qualified for 
pension, and any ill-health would encourage retirement on this ground. 

The question of acclimatization needed, I considered further investigation, and 
from the data I was able to construct the following table, which shows a higher 
mortality during the first eighteen months of exposure to tropical conditions. 

Death-rate, first 18 months a on 1-405 per annum 
Death-rate, 14 years to 44 years .. i 0-881 per annum 


Arp—Tror Dis 2 +* 
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This justifies the practice of those oftices which charge an additional rate of 
premium with the first few years of exposure as compared with later years. 

In a separate investigation of the lives which retired from the service through 
ill-health, on pension, I found a considerable addition to the mortality, as might 
be expected. Over the whole experience, however, I found that a constant 
addition of 0°5 to the rate of mortality (per cent.) as shown by the English population 
table, adequately covered the excess mortality. 

Since my investigation the English Life Table (No. 9) has been published, based 
on the 1921 census, but even allowing for the improvement in mortality at home, 
the constant addition to cover West African mortality would be less than 0°6 over 
the whole table. 

To cover this additional mortality the net addition to the annual premium 
payable throughout the duration of a policy would be from 4s. 10d. to 7s. 5d. per cent. 
according to age and class of assurance (whole life or endowment). Some addition 
must be allowed for expenses, but one should, and in fact one can, obtain a policy 
from a first-class office, with an addition of not more than 10s, to the rate to cover 
West African residence. It should be understood that if the extra is removable on 
retirement, or rebates allowed during residence in Europe, a considerably higher rate 
of premium is payable. 

With the statistics furnished by the Colonial Office, I made a separate investigation 
of the mortality among officers in the East African colonies and dependencies. Here 
I found no excess above that expected by the home population tables. The highlands 
of British East Africa do not appear to be detrimental to health. The coastal plain 
and the lake margins, however, correspond largely to West African conditions, and 
insurance offices will treat residence there in the same way. 

The extraordinary improvement in mortality of Europeans in tropical Africa 
during the past thirty years is a tribute to the ability in man to surmount the 
difficulties of his geographical environment. But the improvement shown by 
the statistics has not been made without effort ; only those who will take the trouble 
to peruse the annual reports of the medical officers will realize the exceptional efforts 
made to maintain the health of residents in the various colonies and protectorates. 
The study of tropical diseases, their prevention and method of treatment, have become 
an organized body of knowledge potent to save life to a degree which would have 
been incomprehensible at the date of the first investigation in 1886. 

While in British West Africa we have reliable statistical evidence of the improve- 
ment in the death-rate and the invaliding-rate. I have little doubt that were they 
available, figures would prove that there is a similar improvement (perhaps not to 
the same degree) in other tropical parts of the world, and for my own part, I would 
divide tropical extra risks into three categories where the additions to the whole life 


premiums for Europeans would be as follows :- 
Temporary extra pay- 
Permanent extra throughout able till retirement 
the Policy or end of term men- 
tioned 


A sve 5s. per cent. per annum on the sum assured és £1 (for 5 years only) 
B a 10s. Pa os ai BAS £1 (for 10 years only) 
Y ne on £2 (for 10 years only) 

For unacclimatized lives in Classes B and C, in addition a premium of £1 for the 
first one or two years should be charged to cover the excess risk. 

In tracing out zones to which the extras shall apply one must regard: (a) The 
geographical character, such as swampy forest land or high savannah land, «and 
(b) political administration and observance of public hygiene—a British West Coast 
Colony would be superior to the Amazon basin in Brazil. Coupled with these 
considerations, there is the question of occupations—farming in the Northern 
Territories of Nigeria is to be preferred to lonely pioneering work. 
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Sir LEONARD ROGERS 


said that he had spent much time analysing some 5,000 Calcutta post-mortems in 
a series of papers published in the Indian Medical Gazette from 1908 to 1914, and 
these had been made use of by insurance companies in the United States, but not, so 
far as he was aware in this country. He had also analysed 1,600 post-mortems 
of his own in Caleutta, and compared them with 1,000 in London, in his Finlayson 
lectures published in the Glasgow Medical Journal in 1925, and had shown that 
one-third of the mortality in Calcutta was due to tropical diseases, mainly to 
fevers, cholera and dysentery. Further, the main point of difference between the 
Caleutta and London series was the excess of deaths in Calcutta from anemia, 
tetanus, septicemia and typhoid among general diseases, from pulmonary tuberculosis 
and lobar pneumonia among the respiratory affections, and from cirrhosis of the 
liver, secondary to amcebic dysentery, and not alcoholic in origin. On the other 
hand, there were twice as many deaths from circulatory diseases in this country as 
in Caleutta, and this was due mainly to the complete absence of rheumatic fever in 
the plains of Bengal, as he had pointed out in 1910, with resulting great rarity 
of mitral stenosis, and there were also many more deaths from cerebral hemorrhage 
in this country due to there being seven times as many subjects over the age of 
sixty years as in India. The comparative rarity of cancer in India was solely due 
to the smaller proportion of persons living to the cancer age, and an analysis of 
1,190 tumours of which he had made sections in Calcutta, when compared with 
1,000 in London, showed that sarcomata were far more common in the Indian series, 
so that the total proportion of malignant disease was almost the same in both 
countries, the Indian figures being slightly higher; therefore, the statement often 
made on dietetic grounds, that malignant disease was rare in the tropics was untrue 
as regarded India. 


Mr. J. A. CaLpER (Colonial Office) 


said he had noticed that Dr. Haslam always coupled heat and humidity. It would 
be interesting to know whether one or other of these, or a combination of both, saw 
mainly responsible for ill-health in the tropics. In many tropical countries, for 
example, the Northern Provinces of Nigeria, there was heat without humidity. If 
it was heat plus humidity that was specially harmful to health, insurance companies 
should give specially good terms to the dry parts of the tropics. A classification of 
countries based primarily on rainfall and humidity might be preferable to the 
classification given by Mr. Raynes, which seemed to contain a number of anomalies. 

Another problem of much interest was that of acclimatization. It seemed clear 
from the statistics quoted by Mr. Raynes, and from other sources, that there was 
definitely an extra risk during the first twelve months or so in the tropics. What 
then was the effect on the individual if he never stayed more than twelve months or 
so, but returned after every twelve months for three or four months’ residence in this 
country? It had been argued that such an individual never became acclimatized, 
and consequently was exposed to the extra risk and suffered the extra ill-health of 
the unacclimatized during each twelve months’ tour. Everyone agreed that the 
Kuropean’s term of residence in the tropics shouid not be prolonged, but there was 
great diversity of opinion as to what the normal term should be. Thus, for Govern- 
inent officials, the normal tour was three to five years in Malaya, twenty to thirty 
months in Hast Africa, twelve to eighteen months in West Africa, ten months in 
the Sudan. The normal tours for missionaries and traders were considerably longer 
in every case. Was there any general agreement on the subject of acclimatization ? 
The question was important as there was no doubt that where the normal period 
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of tropical residence was comparatively short, people concluded that the country 
must be very unhealthy. But common reputation was no safe guide in such a 
matter, and it was satisfactory to note that, so far as our African Colonies were 
concerned, the vital statistics for Kuropean officials were now being more widely 
studied. The great improvement in health in recent years, particularly in West 
Africa, could not fail to impress any impartial student of these statistics. 





Dr. 


The conditions in tropical Australia, particularly in tropical Queensland, differ 
widely in several respects from those in the tropical parts of Asia, Africa or America. 
Apart from climatic conditions which are, generally speaking, more tolerable 
than those in other parts of the tropics, there is the much more important con- 
sideration that there is no large indigenous native population and that there are few 
natives from other parts of the tropics, the immigration of coloured races being 
practically banned. The population of tropical Australia is, in fact, the largest 
community of Anglo-Saxon people in any part of the tropics. 

Obviously, therefore, one cannot regard the position in Australia as altogether 
comparable with that in other parts of the tropics colonized by Europeans, and 
the really important point is the comparison of the tropical part of Australia with 
the rest of that continent, and even with Europe. 

This matter has given rise to a good deal of discussion extending over many years 
and, as it has necessarily formed the basis of certain political and economic policies, 
it has not remained altogether free from special pleading. Statistics, as we know, 
serve a variety of useful purposes and even actuarial figures can at times be 
accommodating or the reverse. 

There are, however, several practical facts or issues which have the semblance 
of being conclusive, for the time being at any rate. One of these is that insurance 
companies, as a rule, do not, or at least did not, “load” the premiums of policy 
holders transferring to tropical Queensland. 

There are several reasons why health statistics—and therefore, insurance 
statistics—in tropical Australia should make good reading. First, there is the 
sparsity of population. In tropical Queensland there is only one person to three 
square miles, and in the whole of tropical Australia only one to eight square miles. 
Fiven in the most populous and poorer parts of the towns there is no overcrowding 
at all comparable with that met with in many other tropical countries. 

In addition, the population is to some extent a selected one, thanks to the 
medical inspection of immigrants. It has, therefore, at least a fair standard of 
physical fitness and mental alertness to begin with. Moreover, employment is 
available for practically anyone prepared to work. Destitution and absolute pauperism 
are comparatively infrequent. 

Obviously amongst such a population under such conditions it is not surprising 
that questions of insurance should not differ radically from those arising in 
non-tropical countries. 

One special point is to be borne in mind, namely that tropical Queensland is the 
only part of the tropics inhabited by a “ working class” or rather “ manual labour” 
class of English population. In other tropical colonies, I believe, the white population 
is engaged more particularly in administration and supervision. 

There are, however, the purely health matters to be considered, namely, tlie 
causes of disease and of death. In Queensland it is not the classical tropical 
diseases, such as plague, cholera, malaria, etc., which fill the death returns. Thanks 
to efficient quarantine, plague and cholera rarely obtain entry, while malaria is 
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endemic only in certain restricted districts. Diseases of influenzal form, such as 
dengue fever, are probably the chief causes of high mortality, and in this respect 
tropical Queensland obviously can bear favourable comparison, in certain recent 
experiences, with England. 

One test which may be applied with some degree of fairness, is the estimation of 
the expectation of life. This has been, I believe, steadily increasing in England for 
some considerable time, and it is interesting to note that a similar statement holds 
in tropical Australia, or at least in Queensland. During the last half century the 
expectation at birth has increased by nearly ten years, and it is actually seven or 
eight years greater than the corresponding expectation in England (fifty-three against 
forty-six). Moreover, the effective age period (between 15 and 65) is greater than in 
any country in Europe (37-3 years against 35-7 in Sweden). 


Dr. DycE SHARP 


admitted that it was still impossible to regard West Africa as a health resort. One 
could hardly blame the insurance companies for loading West African policies so 
heavily. The trouble lay in the climate, and we were still very far from under- 
standing what “ climate’’ really was. It certainly could not be described solely in 
terms of heat or humidity, for the same ranges of temperature and moisture were 
present in other parts of the globe which were far from unhealthy. 

The plateau of Abyssinia, on the other hand, was almost as healthy as most of 
Europe, apart from the obvious strain on the central nervous system due to the 
altitude. 


Mr. R. EK. UNpbERWoop, F.I.A. 


said that with regard to the wide range of extra premiums quoted by different life 
offices in respect of the same places, he would call attention to the business 
point of view. High quotations did not arise from ignorance, but from a desire not 
to undertake the risk; when they were quoted it was wise to try elsewhere. 

The mortality of tropical Australia had been mentioned. Life offices did not 
consider tropical Australia healthy, but included it in their free limits as a business 
attraction, knowing it cost them little, as few people went there. 

With reference to the suggestion that little data were available as regards mortality 
in India; several life offices had published their experience there. The Indian 
Government Actuary’s Report on Rates of Mortality in India, dated 1920, was a 
valuable contribution to Indian statistics, and was largely based on the experience 
of life assurance companies. It might be considered strange that life offices 
charged the same extra premium for all parts of India, having in view the fact that 
India stretched from 8 N. lat. to about 37 N. lat., and experienced great extremes of 
climate. This, however, arose from the difficulty of keeping in touch with the 
movements of the life assured,gand had the great practical advantage of simplicity. 
For example, in this country the mortality of Durham and Northumberland was 
greatly in excess of that in the south-eastern counties, but it was not thought 
practicable to give effect to this difference in rates of premium. 

The mortality experience of the New York Life Insurance Company in tropical 
and semi-tropical countries was investigated by their actuary (Mr. Arthur Hunter), 
for a period of forty years or more, ending about 1921. [Report quoted. | 

Summarizing his deductions from an analysis of the figures relating to this area 
Mr. Hunter said inter alia: (1) There had been a marked improvement in the 
mortality of insured lives in recent years. (2) The figures indicated a selection 
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against the company under the larger sized policies. (3) The effect of medical 
selection did not last beyond the first policy year, except since 1910, when a 
diminishing effect was seen in the second policy year. 

With reference to some of the points raised by previous speakers: with regard to 
endowment assurances of tropical native lives, their great advantage was that the 
heavy mortality usually experienced at the older ages could be entirely avoided by 
insisting on an endowment assurance maturing before such heavy mortality was 
expected to commence. There was also the additional advantage that if a claim 
actually occurred before maturity, the loss from paying the sum assured at death was 
partly offset by the gain from the sum assured not being payable at maturity. An 
endowment assurance consisted of two parts: (a) A temporary assurance, and ()) a 
pure endowment payable only in the event of survival. 

Another form of policy was also very useful, namely, the double endowment 
assurance under which the sum at maturity was twice that payable in the event of 
previous death. With certain types of extra mortality it was possible to issue such 
policies without extra premium, but this could not be done in such a case as the 
West Coast of Africa, where the initial extra risk was so heavy. 

The reference to “ habits’? was also most interesting. No office would accept a 
life proceeding abroad if there was any doubt as to the habits, but it was, of course, 
not possible to determine how habits would develop after residence abroad. 

With regard to the importance of occupation. Some offices paid more attention 
to this than to the climate, and obviously there was a difference between the extra 
premium required in two such extreme cases as a man going tiger hunting and one 
who was to be a merchant. 

In conclusion, he need hardly say that actuaries were most interested in this 
subject, from both the theoretical and the practical point of view. At the present 
time, however, he thought that it would be hard to convince them that life in the 
tropics was as healthy as life at home. 


Dr. ANDREW BALFOUR 


said he would draw attention to an interesting paper on “The Medical Aspects of 
Life Insurance in India, with special reference to Calcutta,’ by Dr. Edward 
Houseman, Chief Medical Officer to the Commercial Union Assurance Company and 
the Phoenix Assurance Company, which appeared in the Indian Medical Gazette for 
June, 1926. Dr. Houseman’s conclusions [quoted] appeared to have been drawn 
from sound and sufficient data. 

He (Dr. Balfour) thought that probably the malign influence of tropical climates 
on white residents was to be explained in terms of Cuvier’s dictum: “The nervous 
system is, at bottom, the whole animal.”’ 


Dr. GRAHAM FORBES 


said that the importance of personal habits in the maintenance of good health in 
the tropics was a factor difficult for insurance societies to assess in dealing with 
individual policies, though it was likely to turn the scale and make all the difference 
between a good and a bad “ life.” 

Much depended upon self control in the matter of aleohol and other forms o! 
indulgence, to which some persons were apt to give way when removed from thie 
restraint of home life in a temperate climate. Further, the lassitude induced )) 
living in the tropics tended to dispel the keenness for daily exercise so necessary ‘or 
keeping one fit and vigorous. 
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From experience of the Gold Coast some twenty-five years ago, he could recall 
instances of the development of the cocktail and whisky habit at all hours, in 
several who readily succumbed to fulminating attacks of malaria. 

The wise policy of the present-day Colonial service did much to keep men fit 
mentally and physically, and the preparatory courses of instruction given in tropical 
hygiene were invaluable. 


Dr. J. B. CHRISTOPHERSON 


said that acclimatization to tropical climate appeared to be probable, seeing that 
English missionaries, male and female, went out to Central Africa for spells of three 
years Without ill effects. Sudan officials, having spells of one year with three 
months’ leave, the latter did not seem to become acclimatized. So far as maintenance 
of health was concerned, the first spell might be two years followed by leave, and 
the succeeding spells of one year followed by three months’ leave. Missionary 
societies for economical reasons, and to avoid a break in the work, might prefer 
equal spells of two years with four months’ leave (in England). 

So far as the Sudan and Egypt were concerned, he thought that the extra 
premium charged by insurance companies on native lives was justifiable. Speaking 
generally, the life of the native was shorter than that of the Northern European ; his 
religion was by no means a guarantee against smoking and alcohol, and hygienically 
he ran greater risk to health in the tropics than did the European. An important 
point had been raised by Dr. Dyce Sharp, namely, the effect of a tropical climate 
apart from humidity. The two should be kept separate, but both were prejudicial. The 
fact of sunstroke being so fatal made it unnecessary to question the deleterious effect 
of humidity on the health, but a hot, dry tropical climate was also detrimental to con- 
tinued good health because of the high rate of tissue metabolism it caused. That 
was why lengthy careers in hot climates were inadvisable. The point had a direct 
bearing on the best kind of policy to be taken out by the Government official in the 
tropics. The ordinary tropical experience had no deleterious effect on longevity after 
leaving the tropics. 

Therefore, endowment insurances with profits, and premiums limited to a certain 
number of years, with the sum insured payable at 55 or 60 years of age, were, he 
thought, worth investigating. The insured should insure so that he himself as well 
as his family would benefit by his thrift. 
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October 27, 1927. 
PRESIDENT’S ADDRESS. 
Purpura of the Urinary Tract. 
By Frank Kipp, M.Ch., F.R.C.S. 


AnsTRacT. —Twenty-four cases of purpura of the urinary tract are discussed and analysed. 

Purpura of the k may be a cause of painless hematuria. In some cases nephrectomy may be 
necessary to check the bleeding. 5 

Purpura of the bladder is a cause of painful hematuria. In such cases the diagnosis can be made with 
the « ystoscope 

A number of the cases appear to be caused by a streptococcal infection of throat, teeth or bowel. : 

The exhibition of horse serum by the mouth usually has an immediate effect in checking the bleeding 
tendency. 

Splenectomy should be considered in severe chronic recurrent cases. as 

Purpura is a symptom and not a disease. It can attack the kidney or bladder in any type of case. The 


attacks may be simple, recurrent or fulminating. In many cases no cause can be discovered, in others it 
is associated with acute rneumatism. In a number of cases a proximate canse can be discovered, in 


the nature of a bacterial infection, a chemical poison, a thrombocytopenia, splenomegaly, or the 
leprivation of some vitamin 


| HAVE chosen this subject for my address this evening, as I believe I share with Walsh 
the privilege of having first called attention to the cystoscopic appearances of purpura of the 
bladder, though it is clear that Blum had also recognized the condition independently, and I 
believe I was the first to describe the appearance of purpura in a kidney removed for 
profuse hematuria. Since my first observation in 1910 I have observed a number of instances 
of the affection, a description of which I shall bring before you. 

In 1910 a girl was admitted under my care at the London Hospital, suffering from 
profuse hematuria. Immediate cystoscopy revealed numerous petechie scattered throughout 
the mucous membrane of the bladder. I made a diagnosis of “ Purpura of the Bladder,” and 
described the case and the cystoscopic picture in the Annals of Surgery in September, 1913. 
In the American Journal of Surgery for September, 1913, p. 332, F. C. Walsh published a 
fatal case of “‘ purpura hemorrhagica,” in which he described a similar cystoscopic picture. 
his case having been observed for the first time in January, 1913. In 1914, Bruni {1 
published a third case of purpura of the bladder, observed with the cystoscope, and in his 
case, petechie were also to be observed in the skin. In 1914, Blum [2] gave a general 
description of the condition with which he said he had been familiar for some years, and 
published a coloured picture of the cystoscopic appearances of purpura of the bladder, stating. 
however, that the condition was likely to lead to ulceration, a point in which most future 
observers, except Szabé |8)|, have not been able to follow him. The question of priority has 
since been discussed by Denicke |4,, Farago [5|, Kretschmer |6| and Praetorius [7 . 
l’urther cases were described by Nelson, 1914 |8!, Perrier, 1917 |9; and Kretschmer, 1918 |6 
In 1919, Stevens and Peters |10| described twenty-six cases which they encountered during 
the examination of 204 consecutive cases labelled “* trench nephritis,” admitted to a base 
hospital in France during the war. Since then the condition appears to have been noticed 
by a certain number of urologists, but does not appear to have received the wide recognition 
that it deserves. Lack of space forbids a full list of references to purpura in general, some 
300 of which, up to 1924, have been obtained for me by the courtesy of the American College 
of Surgeons. 

C. J. G. Taylor and Professor Turnbull 11), of the London Hospital, describing the 
ost-mortem appearances of a fatal case of purpura, mention the occurrence of petechie in 
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the mucous membrane of the kidneys and bladder. In 1916, I observed for the first time 
purpuric lesions of the pelvic mucous membrane in a kidney removed at operation, and 
since then I have removed six similar kidneys. I published this case on p. 287 of my book 
“Common Infections of the Kidney” (1920), und discussed the question of purpura of 
both bladder and kidneys fully (pp. 145-149). Arnold Schwyzer !12| described four cases of 
“essential hematuria,” and in Case 4 he noted that the mucosa of the renal pelvis showed 
rather numerous minute hemorrhagic spots, but he seems to have missed their true 
significance. Praetorius |7|, in 1924, described three cases of purpura of the kidney, his first 
case having been observed in 1920, and ventured the opinion that these were the first cases 
of purpura of the kidney to be described and published. Stephen Mackenzie [13] collected 
200 consecutive cases of purpura out of 63,000 consecutive cases entering the medical wards 
of the London Hospital, stating that the disease appeared to be rare. Since 1912 I have met 
with a considerable number of cases, and have analysed for the purposes of this address 
twenty-four proved cases of purpura of the urinary tract, so that the condition is more 
common than Mackenzie’s figures suggest, probably because many of the cases are 
ambulatory and are not admitted to the wards, or have escaped recognition there. 

Purpura is characterized by the appearance of spontaneous extravasations of blood into the 
skin, mucous membranes, joints, retin and interstitial tissues. The resulting lesions in skin 
or mucous membrane are called petechie. Petechiw are blood-red or purple spots and patches 
which may be rounded, ovoid, linear or irregular in shape, and vary in size from that of 
a pin’s-head to patches nearly half an inch in diameter. Occasionally they assume the 
character of large bruises or even hematomata. They do not disappear on pressure, but in 
a few days they turn brown and then fade away altogether. Hzmorrhages can also be 
observed in the interstitial tissues of the viscera in cases of purpura or “the hemorrhagic 
<lisease ”’ as it is often called. 

That hematuria was of common occurrence in cases of purpura has been recognized for 
many years, but it is remarkable that petechie of the bladder should have escaped recognition 
by cystoscopists for so long. 

I have included in these twenty-four cases only those where it has been possible to prove 
the condition to be one of purpura. All of them came up as cases of hematuria for diagnosis 
of the possible cause. Many of them presented petechiw on the skin. The majority of them 
presented petechi# in the bladder as viewed by the cystoscope. Some of them showed 
petechize in the mucous membrane of kidneys removed for dangerous hematuria. Some 
presented joint swellings, presumably due to extravasation of blood into the joints. Others 
had bleedings from the bowel, nose or teeth, and one had nephritis. During the same period 
I have met with a number of cases of hematuria where the bleeding observed to come from 
one or both kidneys has cleared up, and where the clinical course has suggested that the 
condition was one of purpura of the kidney. As in such cases absolute proof has not been 
possible they have not been included in the analysis. But I feel sure that such cases of 
purpuric bleeding from the kidney are not uncommon and explain many cases of painless 
hematuria. A purpuric bladder is always painful but a purpuric kidney usually causes 
no pain. 

The observations suggest that cases of purpura of the urinary tract can be roughly 
classified into three main clinical groups :— 

(1) Purpura simplex, which exhibits a single or a few mild attacks of hematuria, which 
soon clear up and are not thereafter repeated. 

(2) Purpura recurrens, which exhibits repeated severe attacks over a period of years and 
which may gradually react to treatment. 

(3) Purpura fulminans, where one or two severe attacks appear within a short time of 
one another and rapidly lead to the death of the patient within a few weeks or months. 

They can be also divided clinically into :— 

(1) Purpura of the bladder with painful hematuria. 

(2) Purpura of the kidney with painless hematuria. 

The meaning of these groups can be most readily appreciated by the recital of illustratiy~ 
cases :— 

Case 1.—Purpura Simplex. Purpura of the Bladder. 
A girl, aged 12, admitted to the London Hospital on November 30, 1910, stated that on the evening of 
November 28 she felt a sudden desire to pass water, and during the act experienced a sharp stabbing p2:», 
starting in the left iliac region and spreading into the vulva. Between 8 p.m. and 9.30 p.m. she passed 
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water four times, each time noticing a similar pain, which lasted only as long as water was passing, and 
ceased at or ce at the end of the act. At 9.30 p.m. she passed water again, and this time inspected it. It 
wa’ full of blood. An aching pain came on in the left iliac region when she went to bed, and lasted all 
night and the whole of the next day. Urine was passed once in the night and five times during the next 
day until the time of admission into the hospital at 5 p.m. on November 30. 

Previous Health and Habits. Diphtheria tive years ago, otherwise no serious illnesses. No hemophilia, 
no scurvy. The patient lives in Poplar amongst poor and unhealthy surroundings. She has had a sore 
throat for some days before the onset of the hematuria, and has felt ‘* out of sorts.”’ 

Examination.—The patient looks ill, and is pale and anemic. The temperature is normal, pulse and 
respiration rate are normal, the tongue clean and moist, the heart, lungs and alimentary system normal. 
There is folliculir tonsillitis on the left side, and some slight enlargement of the glands on the left side of 
the neck which are tender to the touch. The skin shows no petechiwe, and the gums are healthy. There 
is deep tenderness over the bladder region, especially on the left side. The urine is full of blood-clots, 
and contains bright red blood diffused throughout. 

The patient was at once taken into hospital and put to bed. By the next morning the bleeding had 


ceased, and the pain had disappeared. 

December 1, 1910.—X-ray examination of bladder and kidney areas shows an absence’ of stone shadows. 
The urine is clear to the naked eye, 38 oz. in twenty-four hours, the reaction acid, specific gravity = 1021, 
no albumin, urea 2-5 per cent. Hemo-renal index (electrical resistance of urine and serum) = 1-5 
(normal 2). 


December 2, 1910.—Cystoscopy.—The bladder was filled with 8 oz. of oxycyanide of mercury solution 
lin 4,000. Both ureters appeared healthy. The bladder wall for the greater part appeared pale and 
healthy, but scattered irregularly over fundus and trigone were seen ptches of submucous hemorrhages 


varyiug in size from a pin’s head toa sixpence. The patches were of all shapes and sizes, some linear, 
some stellate. The greater number were scattered over the fundus. There was no ulceration and no 
sign of miliary tubercles. I came to the conclusion that I was either dealing with a purpuric condition of 





the bladder wall, o1 I had caught a primary blood infection of tuberculosis at its very onset 

On December 5 and again on December 6 a twenty-four hour specimen of urine was examined for 
tubercle bacilli and for pus cells—none were found. 

A ‘von Pirquet” tuberculin reaction was done and was positive 

Che urine remained clear until December 9, when another attack of pain and bleeding came on exactly 
similar to the first one. This lasted two days and then cleared up completely. Throughout the whole 
time the patient s in hospital the temperature remained normal, and there were no signs o 
constitutional disturbance except that the patient felt below par. 








December 15, 1910.—Cystoscopy.—No pain, no increased frequency, no blood for four days. The 
picture has changed completely, the bladder is quite healthy again except for faint patches like fading 
bruises on the wall of the fundus. There is also a small fading hemorrhagic patch about an inch above 
the middle of the bar of Mercier, into which a small blood-vessel is seen to run and be lost. 


December 16, 1910.—Blood Ewamination.—Coagulation time—five minutes. Red blood-corpuscles 
5,000,000. Hemoglobin 85 per cent. Colour index 0-8. White cells in normal proportions 


Course.—Calcium lactate 10 gr. three times a day were administered for a week, and the patient left 
the hospital on December 19 restored to health, and has since had no return of the bleeding. 


Case 2. Purpura Simple wv. Purpura of the Kidney. 


\ woman, aged 38, was admitted under my care at the London Hospital on December 18, 1916. She 
stated that three weeks previously she developed active incontinence of urine and strangury. Six 
weeks later the strangury suddenly ceased and she began to pass large quantities of blood in her urine. 
This had continued on and off ever since. 


The patient appeared wasted and anwmic, but exhibited no physical signs. The urine contained a 
large quantity of blood and numerous coliform bacilli in pure culture, but no pus or casts. The blood 
showed no changes except those of secondary anwmia. Cystoscopy revealed blood pouring out of the 
right ureter in ciscades. The urine from the left kidney was natural. X-ray examination was negative. 


On December 19, 1916, the right kidney was removed as an early tumour was suspected. Examination 
of the kidney showed large purpuric spots and patches under the mucous membrane of the pelvis. No 
other changes could be discovered, except slight degeneration of the cells of the collecting tubules. 

This case was described in my book, ‘** Common Infections of the Kidney,” 1920, p. 287. 


Case 3.—Purpura Recurrens. Purpura of the Kidney and Bladder. 


\ single woman, aged 40, was examined in May, 1925. Her doctor stated that in June, 1924, she 
suffered from strangury, pain in left kidney and bacteriuria, and in November, 1924, had a second attack. 
Since January, 1925, there has been increased frequency, pain on passing water and constant aching pain 
in left kidney. For the last six weeks she has been confined to bed with slight fever 99-5° F., profuse 
sweating, and daily growing more ill and anemic. No pus or bacteria could ever be found in urine. 
Recently she has had profuse hematuria, which led her doctor to call for farther advice. 

On examination the left kidney was felt to be considerably enlarged and tender, and the urine full of 
blood. X-ray examination was negative for stone. 

On May 27, under ether anesthesia cystoscopy showed that the bladder mucous membrane was 
covered with large purpuric patches. In between the mucous membrane was healthy. Blood was 
pouring in cascades from the left ureter. A specimen obtained by catheter from the right kidney was 
natural and of good functional value. As the bleeding seemed grave and increasing in severity day by 
day it was decided to remove the left kidney. . 

On opening the kidney after its removal it was found to contain a large number of purpuric spots and 
patches beneath the pelvic mucous membrane. No other pathological changes could be found. 
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The patient was given three doses of 25 c.c 
forty-eight hours. 

Recovery was uneventful and the patient appeared to regain her usual state of health. 

There was no further trouble until October, 1925 ; then for a week she had slight fever, and two attacks 
of slight hematuria and increased frequency. She was given three doses of antistreptococcic serum by 
the mouth. The bleeding at once stopped. : 

The teeth were X-rayed, and five or six dead stumps noted, but their removal was refused. The urine 
and feces were examined by Dr. Fleming. He found a hemolytic streptococcus in the stools and a strain 
of B. coli, which the blood agglutinated in high dilutions. Autogenous vaccines were started. The Jirst 
dose produced a severe attack of hematuria. 

October 19, 1925.— Oystosecpy.—The bladder was full of clots, which had to be washed clear. 


large and many small purpuric patches could be seen on the base of bladder. 
bleeding. 


. of autistreptococcic serum by the mouth at intervals of 


Several 
One was abraded and 
It was advised that she should go on with vaccines but in smaller doses, to take calcium lactate 
from time to time, and to have three doses of antistreptococcic serum by the mouth if she were to bleed. 
January 28, 1926.—She has had the vaccine once a week regularly, and the bleeding has stopped 
completely. 

Before the vaccines were started coli agglutination of serum was 1/500; now it is 1/2500. No 
agglutination of streptococci. Opsonic index to streptococcus 1-34. 

Her general health has greatly improved, she has no fever, and is able to get about. 
4c.c. of vaccine is given, she gets a reaction in the bladder, accompanied by hematuria. 
advised to have the teeth removed. 

August 4, 1926.—she has been wonderfully well. Six dead teeth have been extracted. There has been 
no hemorrhage since then till this week. She is putting on weight, and looks quite fit again. She has 
had 1/5th c.c. of vaccine regularly once a fortnight. Last week a drop of blood on napkins. Cystoscopy 

four or five tiny purpuric spots seen just at entrance to urethra on the trigone. 

February 24, 1927.—She has been the picture of health, and has had the vaccine regularly. During 
the last few days she has noticed a few drops of blood on her napkins, and slight pain in the urethra. 
The bladder appeared healthy except for a large purpuric patch on the trigone, just at the entrance to the 
urethra. Three more doses of serum given. 

March 17, 1928.—She writes to say she considers that she is completely cured, as she has had no 
more trouble and is in good health. 

Note.—This was the only case out of eight with purpuric kidneys where pain was a feature. The 
remaining seven kidney purpuras had painless hematuria. 


If more than 
She was again 





Case 4. Purpura Simplex. Purpura of the Kidney. 
y } } J 2 


A married woman, aged 40, first examined in December, 1923, stated that for one week she had 
suffered from profuse but painless hematuria. The urine contained blood, but no pus, and was sterile. 
Cystoscopy showed that blood was pouring in cascades out of the right ureter. The eftlux from the left 
ureter was clear, and the left kidney was of good functional value. A pyelogram of the right kidney 
showed a double pelvis, but no evidence of tumour. As the bleeding appeared to be endangering life, the 
right kidney was removed early in January, 1924. Examination revealed no pathological changes, except 
the presence of a number of purpuric spots scattered throughout the pelvic mucous membrane (see 
fig. 2). 

Recovery was uneventful. The tonsils which were enlarged were removed. Since then there has 
been no further trouble of any kind, and in 1928 the patient is known to be in excellent health. 


Case 5.—Purpura Fulminans. Purpura of the Kidney. 


A man, aged 59, was first examined on August 16, 1921. His doctor stated that in May, 1918, the 
patient suffered from pain in the abdomen and diarrheea. In May, 1921, he had a second attack 
accompanied by fever, and was in bed fourteen days. On July 14, 1921, he had pain in the pyloric end of 
stomach and fever, and had to go to bed, where he had been ever since. On August 3, 1921, he had an 
attack of retching and spat up blood which came from the teeth. That day he started profuse hematuria. 
This has persisted ever since, with no pain in bladder or kidneys, but with slight fever all the time. The 
urine is said to contain B. coli on culture. It contains a large quantity of blood, a few epithelial 
and blood-casts, but no pus. The temperature is never above 100° F. Calcium lactate has been given, 
acid. sod. phosphate, and later, alkalies and hamamelidis, but with no beneficial result. 

On examination the patient looked weak and anemic from loss of blood. The kidneys were not 
enlarged. 

Cystoscopy showed the bladder-wail not inflamed, and blood pouring out of right ureter. The urin 
from the lett kidney was clear and of good functional value. The gums were spongy and blue, and blood 
was weeping slowly from the margins round the teeth. There was a large subcutaneous hemorrhage over 
the front of the right ankle. A provisional diagnosis of purpura was made, but as the pulse-rate varied 
between 70 and 90 per minnte it was decided not to operate. 

The patient was flooded with alkalies and given hemoplastin. The urine on cultivation yielded the 
Streptococcus fecalis and a Gram-negative bacillus (Lepper). Blood cultures were negative. 

On the evening of August 17 the bleeding was more profuse and the patient was becoming blanched 
and restless, the pulse-rate having risen to 120 per minute. As it was obvious he was bleeding to death 
the right kidney was exposed. The wall of the ureter was edematous and glassy, such as is often seen 
from irritation by blood. The ureter and pelvis were distended with blood, but there were no clots. The 
right kidney was removed. On opening the kidney the cause of the hemorrhage was apparent. The 
pelvis of the kidney was covered with pnurpuric spots, some the size of a pin’s head, some of medium size, 
and one quite a large submucous hemorrhage in the middle of the pelvis. There were tiny white area 
of fibrous tissue in the centre portions of the pyramids (see fig. 3). 
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Dr. Elizabeth Lepper very kindly examined the kidney while fresh, mounted it, and furnished a 
report which is given below (p. 25). 

Progress.—There was considerable shock for twenty-four hours, bnt next day the urine was clear of 
bloo!, and the patient took a turn for the better. He was given hewmoplastin and alkalies. 

August 21, 1921.—A bruise appe red on the left arm. 

The wound healed on the ninth day, but continued to ooze a little blood-stained serum. Gastro- 
intestinal disturbances became more marked. 

The patient went on fairly well until August 31, 1921, and had no more hematuria. Then acute 
delirium, rigidity and twitchings started suddenly. From this day on he got gradually worse. Though 
there was no return of any hemorrhage, yet about the middle of September he gradually sank and died. 

This case appears to represent a fulminating reaction to poisons absorbed from the teeth and 
alimentary canal. 


The condition affected females more often than males (nineteen females to five males), 
and attacked young children (six), usually a mild type; or those well advanced into middle 
age (eighteen), the more serious type. Fourteen cases could be grouped as purpura simplex, 
eight as purpura recurrens, and two as purpura fulminans. In sixteen cases the purpura was 
confined to the bladder, in three cases it was present in both bladder and kidneys, in five 
cases it was confined to one of the kidneys. 

Hematuria was present in all, was mild and transient in seven, was profuse and abundant, 
lasting for days at a time in ten cases, and was profuse, alarming and dangerous to life in 
eight cases, so profuse that nephrectomy had to be carried out. In the two fulminating cases 
nephrectomy stopped the hematuria, but the patients died of exhaustion or of hemorrhage 
elsewhere in the course of a few months. In the other six cases nephrectomy stopped the 
hematuria and the patients’ lives were saved. Of these, three had no further trouble of any 
kind and are in good health, one had trouble for a time but is now cured, two still suffer at 
times from mild attacks of hematuria. 

Pain was a marked feature in all the bladder cases, an intense strangury felt at the neck 
of the bladder, accompanied by distressing frequency of micturition, often so severe as to 
make the patient cry out. In all such cases petechi# were seen in the bladder mucous 
membrane. 

In one case with severe recurrent purpuric bleedings from the bladder, one of the kidneys 
had been removed ten years previously by another surgeon for profuse hematuria, the cause 
being left unexplained. In another case I had to remove the right kidney for grave recurrent 
attacks of pyuria and hematuria due to B. coli in 1924. Two-and-a-half years later after a 
severe septic throat the patient was seized with strangury, hematuria, uremic vomiting and 
purpuric bruisings in the skin. Cystoscopy revealed no cystitis but severe purpura of the 
bladdder, and profuse bleeding from the left ureter. The urine contained streptococci but 
no pus. The throat and teeth gave a pure culture of streptococci. Antistreptococcic serum 
at once relieved the condition. In five cases purpura attacked one of the kidneys only, the 
bladder being free from pain or petechiw. In these the bleeding from one kidney was so 
profuse and alarming that the bleeding kidney had to be removed. The diagnosis was only 
made clear by finding petechiw scattered over the pelvic mucous membrane of the excised 
kidneys, unaccompanied by any other demonstrable lesion. 

Pain was not complained of in seven out of the eight cases diagnosed as renal. In this 
regard purpura of the kidney seems to differ from purpura of the bladder. In one renal case 
alone complaint was made of rather severe aching pain in the bleeding kidney, and in one 
other case the patient noticed a sudden sharp stabbing pain in one kidney just as the 
hemorrhage started, which, however, disappeared in a few moments and did not return. 

It would appear, therefore, that in only three out of twenty-four cases did petechize and 
hemorrhage occur simultaneously in the bladder and in one or the other kidney. In only two 
cases did it occur in the second kidney after the first kidney had been removed for hemorrhage. 
The cases where the trouble attacked the bladder were far less severe in type and did much 
better than those where it attacked one or both kidneys. The fact that petechiz are likely to 
appear in bladder or kidney or both corresponds to the wayward nature of all purpuric lesions, 
bleeding and petechie appearing sometimes in the bowel, sometimes in the joints, sometimes 
under the skin, seldom in all situations in any one case, and usually sticking to the original 
site of predilection. In only one case was there evidence of a true nephritis, and in this case 
the nephritis was of a chronic type corresponding to the large white kidney or “ nephrosis.” 

The blood in the urine showed little tendency to clot, so that there was no trouble from 
clots except in one child who had one attack of clot retention. This can be explained, as 
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though there appears to be little if any delay in the clotting time in cases of purpura, yet there 
may be a diminution in the number of blood-platelets, a lack of firm retractile fibrin in the 
clotted blood, and the bleeding time is usually prolonged (Hayem [14|,Duke [15], Frank ‘16 ), 
Exact observations of the blood were not made in a sufficient number of cases as to make it 
possible to classify the cases according to the blood changes. No case of thrombocytopenia 
(Frank [16]) was observed, but some may have been missed. In cases of suspected purpura 
elaborate examinations of the blood are needed and should include estimations of the blood- 
platelets, the clotting time, the bleeding time. and the nature of the retraction of the clot. 
The size of the spleen should be estimated by palpation and the X-rays. The application of 
the armlet of a sphygmomanometer at a pressure of 120 mm. of mercury to one of the arms 
for three minutes may produce a crop of purpuric spots in the skin of the arm and may be of 
diagnostic value (Tourniquet test of Hess). 

Fever was absent in fifteen cases, and in the others there was only very mild fever, the 
temperature seldom rising to more than 100° F., despite the grave condition of some of the 
patients. In this respect the cases differ markedly from ordinary cases of pyelitis and cystitis, 
and resemble and are sometimes mistaken for acute rheumatism if the joints are swollen. 
In this respect they also differ from the cases described by Stevens and Peters, which appear 
to have been due to a peculiar type of poison related to the cause of trench nephritis. 

Wasting was not noticeable except in four cases, anemia was not profound save in eight 
cases. Fifteen cases were ambulatory and able to attend for examination in the clinic. and 
a nuinber of these appeared remarkably well despite the strangury and hematuria. 

In eight cases the patients were so desperately ill from loss of blood that it was necessary 
to perform nephrectomy, and in only two other cases did the patient’s condition give cause 
for anxiety. In one the appendix was inflamed, and after its removal recovery ensued. In 
the other associated with fever and pyelitis, renal lavage quickly cured the condition. 

The blood-pressure was usually low, possibly due to the loss of blood, a point which helps 
in the diagnosis from nephritis and congenital cystic kidney. 

In two cases were noted intermittent painful swellings of the joints, in seven cases 
intermittent attacks of petechiz or bruisings of the skin in various parts of the body, in four 
cases attacks of hemorrhage from the bowel, and in two cases severe hemorrhage from the 
gums. In these respects also they differed from the cases described by Stevens and Peters. 
wherein the lesions were confined to the bladder and kidneys. 

Before increasing experience taught the lesson, the condition of the teeth and tonsils was 
not always noted, but as time went on it was recognized that herein were most likely to 
reside the cause of the trouble. In three cases in children purpura of the bladder came on 
shortly after the enucleation of tonsils containing pure cultures of streptococci, but no pus 
could be detected in the urine. In another case in a child the trouble came on the day after 
the extraction of a number of teeth infected with streptococci. Im seven cases X-ray 
examination of the teeth revealed a number of septic stumps, the removal of which seemed 
to benefit the patients, and in four of these streptococci were isolated in pure culture from 
the teeth and the urine. In eight cases the tonsils appeared diseased and were removed, and 
in six of these streptococci were isolated in pure culture from the tonsils and urine. As 
regards the urine, there was usually a trace of albumin and an excess of epithelial cells in the 
centrifugalized deposit. A few blood and epithelial casts might be present, but granular casts 
in large numbers were absent except in one case that had chronic nephritis. In nine cases 
the urine was sterile, and in the majority of cases no pus was detected in the urine. In this 
respect again the cases differ from ordinary cystitis and pyelitis. Bacilli of the colon group 
were isolated in eight cases, usually without pyuria. In nine cases it was possible to isolate 
cultures of a streptococcus from the urine in the absence of pus, in two associated with bacilli 
of the colon group. It seems probable that by special methods streptococci would be more 
often isolated from these cases than has been possible in this series. Streptococci seem) 
liable to die out in culture, or are apt to be overgrown by the bacilli of the colon group. 
unless special methods are adopted to encourage their growth. 

More and more the impression was gained that a peculiar type of streptococcus was th: 
most likely cause for the petechiz, a streptococcus which might reside in the teeth, throat or 
bowel, and which by means of poison poured into the blood-stream might attack and injure 
the walls of the fine capillary blood-vessels so as to cause exudation of blood through then. 
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In two cases the injection of an autogenous streptococcal vaccine in too high a dose at once 
produced an attack of purpura and hematuria, and in one case this happened on more than 
one occasion. 

In the majority of cases pus was absent from the urine, and in such cases the bladder 
mucous membrane as a whole did not appear inflamed, but was dotted over with petechie 
of varying shapes and sizes. In the cases where pyuria was present, all the blood-vessels of 
the bladder mucous membrane might appear very slightly injected, but the petechie stood 
out boldly and clearly even from the slightly reddened mucous membrane. In this respect 
the diagnosis from hemorrhagic cystitis was usually quite distinctive. 

During the same period I have met with five cases of sudden profuse hematuria caused 
by an acute solitary ulcer of the bladder (‘Common Infections of the Kidney,” pp. 189-145). 
| prefer to classify these as a separate group, but similar cases have been included under the 
group of purpura by Blum |2) and Szabé |3|, who hold that a purpuric lesion of the bladder 
may either resolve or lead to necrosis with the formation of a “ peptic” ulcer: caused by the 
pepsin said to be present and active in acid urine. For this reason they recommend large 
doses of alkalies in all cases of suspected purpura of the bladder. 

Description of the Cystoscopic Appearance of Purpura in the Bladder. (Fig. 1.)—(The 
blood-vessels seen in the bladder are veins, no arteries appear as in the retina.) In the 
majority of cases of purpura the mucous membrane of the bladder as a whole is normal or at 
most shows a very slight engorgement of the blood-vessels. Scattered over any portion 
petechiz# may be seen round, ovoid, linear or polymorphic and varying from the size of a pin’s- 
head to patches half-an-inch or more in diameter. These patches may be scattered all over 
the bladder or be confined to one small area. In the case of pin-head petechie it is usually 
possible to trace a vein to its first visible tributary and perceive that the petechial spot lies 
just beyond the terminal portion of this. In other words, the petechiw seem to be caused by 
an exudation of blood-stained fluid or blood into the tissues around a capillary blood-vessel 
just before it enters the finest veins (see fig. 1). The edges, though they may be irregular, 
ure sharply defined and there is usually no inflammation around them. Large petechiw may 
appear very slightly raised, but the mucous membrane over them is usually quite intact. 
In a few of the cases there could be seen mild diffuse submucous inflammation of the whole 
bladder wall, in the midst of which the petechie stood out boldly as blood-red spots and 
patches. It was in these cases that pus was present in the urine. If the bladder be examined 
a second time a few days later the spots can be seen to be fading, they are less well defined, 
more diffuse, and have assumed a brownish tinge. Examined a week or ten days later they 
will be found to have disappeared altogether. 

Appearances met with in Purpura of the Kidney. (Figs. 2 and 3.)—On opening the 
kidney, the pelvic mucous membrane is found to be scattered over with purpuric spots, some 
us small as a pin’s head, others larger, but there is no generalized engorgement of the blood- 
vessels caused by inflammation. The mucous membrane between the petechie appears pale 
and healthy. In one of the fulminating cases there was a large submucous hemorrhage, 
which when fresh could be seen to ooze blood (see fig. 3, Case 5). Dr. Elizabeth Lepper 
very kindly cut sections of this kidney and reported :— 


“The acute changes are almost limited to the mucous membrane covering the parietal wall of the 
pelvis; here the vessels are markedly dilated and full of polymorphonuclear leucocytes. There is a 
moderate round-cell infiltration of the submucous tissues and between the epithelial cells, and a very 
marked extravasation of red blood-corpuscles, which accounts for the naked-eye appearances and 
presumably for the hematuria, though in consecutive sections I have not been able to demonstrate any 
actual loss of epithelium exposing a vessel. There is slight leucocytic infiltration at the tips of the 
pyramids. The changes in the cortex are chronic in character, some patches of fibrosis being present. 
Chere is, however, cloudy swelling of the epithelium of the tubules. No organisms have been found in 
any of the sections. Cultures made from the fresh specimen and from the urine grew the Streptococcus 
fecalis, and a bacillus of the proteus group.”’ 


There is no need to hypothecate ulceration of the mucous membrane. In all cases the 
blood appears to exude from the petechiew, through the intact mucosa, as if continuously 
squeezed out of a sponge. It is extraordinary to observe how much blood may thus flow 
«way in the urine merely by transudation, without ulceration or breach of surface. 
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In another case (fig. 2, Case 4), where the kidney had to be removed, Dr. Cavendish 
Fletcher reported :— 


‘The mucosa of the pelvis and calyces is studded with small hemorrhages. Sections have been cut 
from various parts and show small areas of extravasated blood just beneath the epithelium of the renal 
pelvic mucosa. Similur areas are also evident in between the collecting tubules in various places. No 
other pathological changes could be found. The condition is presumably a purpuric one.’’ 


There seems then to be sufficient evidence that ‘ purpura,’’ whatever its cause, may involve 
the bladder mucous membrane when the petechiz can be seen with the cystoscope, or involve 
the mucous membrane of the pelvis of the kidney when the petechie can be observed and 
examined microscopically after the removal of a kidney for grave hemorrhage. These 
changes can be observed in a number of cases where other purpuric lesions are present 
in other parts of the body, such as the skin, the bowel, the joints and the teeth, or they may 
occur in cases where the petechiw are entirely confined to the urinary tract. 

One of the most striking features is that quantities of blood can be lost, so large as to 
render the patient exsanguine and blanched, yet the purpuric lesions found in the kidney may 
seem comparatively small. The blood must ooze continuously from the petechie owing to the 
prolonged bleeding time. 

In none of the cases was the ophthalmoscope used. Stephen Mackenzie [13] mentions 
that petechiw can be seen in the retina with the ophthalmoscope in some cases of purpura, 
but they are of rare occurrence. Senator and Litten |17] mention retinal hemorrhages in their 
text-book, published in 1905. Otherwise, I can find no reference in the literature to petechie of 
the retina until Moreland McCrea [18] published a description of fifteen such cases, with 
coloured drawings of the lesions, drawings which correspond closely in appearance to petechiz as 
observed in the bladder with the cystoscope, save that no arteries are visible in the bladder, 
but simply veins. Inall his cases McCrea detected areas of focal sepsis. Rapid improvement 
of vision followed the treatment of these foci in ten of the cases. Recurrence of the petechix 
took place in three cases attended by recurrence of focal sepsis. 


SUMMARY. 


Purpura of the urinary tract appears in two clinical guises :— 

(1) Vesical, with sudden onset of profuse painful hematuria, but with little or no 
systemic disturbance. The diagnosis can be readily made by immediate cystoscopy, and 
the prognosis is good. 

(2) Renal, with sudden onset of profuse painless hematuria and little symptomatic 
disturbance apart from severe loss of blood. The cystoscope reveals blood pouring from one 
or both kidneys. Pyelograms are normal. The diagnosis is made in some cases by 
nephrectomy, in others by the presence of purpura elsewhere in the body, by the examination 
of the blood, or by the tourniquet test. In many cases the diagnosis can only be 
provisional. 

Diagnosis.—f or a long time it has been the custom in urological circles to talk of 
* essential hematuria.”” I prefer to class all cases so labelled as “cases of hematuria of 
which the cause has not been determined.” The term “ essential hematuria’ begs the 
question and obstructs research. I believe that a number of the cases usually labelled 
essential hematuria are in reality cases of purpura of the kidney, that purpura is not at all 
an uncommon cause of hematuria from the bladder or the kidneys, and that its nature is 
missed either because cystoscopy is not carried out at an early period when petechix could 
be observed in the bladder, or because where pain and petechie in the bladder are absent, 
there is usually no occasion to remove one kidney, and so the probable purpuric nature of a 
bleeding kidney cannot be determined by direct observation. In all cases of unexplained 
hematuria a rigid examination of the skin, joints, retine and the hemopoietic system may 
reveal the true nature of the case. It is the rule for the patient completely to have failed to 
notice or to exhibit unasked even quite large petechiw on the skin, so that these need to be 
specially looked for. The diagnosis can be made readily if cystoscopy be carried out within a 
day or two of the bleeding and if the bladder is then seen to be covered by petechix. In 
these cases the hematuria is painful. It can be put forward provisionally if an early 
cystoscopy reveals a profuse bleeding from one kidney, and if a pyelogram shows a perfectly 
normal outline to the pelvis of that kidney, neoplasm being thus excluded. In these cases 
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the hematuria is usually painless. If the blood be examined and shows a marked diminution 
or absence of platelets, prolonged bleeding time, normal clotting time, or the presence of a 
characteristic non-retractile fibrin in the clot, then the diagnosis of thrombocytopenia 
purpura can be confidently made. If petechie are observed in other parts of the body, the 
diagnosis is at once apparent. The static resistance test of Hess may throw light on the 
diagnosis. A tourniquet is applied for three minutes to one arm. In cases of purpura this 
should produce purpuric spots on the skin of the arm. Even so, a large number of cases 
must remain not proven, but if it is once recognized that painless purpuric bleeding from one 
or both kidneys is not uncommon, then the minds of urologists will be set at rest and they 
will not be in too great a hurry to remove a bleeding kidney less they miss an early neoplasm 
of the kidney. It has been the fashion to insist that the commonest cause of unilateral 
hematuria is a neoplasm. It is, however, doubtful if neoplasm of the kidney is as common 
as has been taught. With this teaching in his mind the urologist has been rendered too 
anxious, and has been inclined too readily to remove a bleeding kidney in case he might be 
missing an early neoplasm. The results of removing a large late neoplasm of the kidney are 
on the whole disappointing, and the only chance of permanent cure resides in making the 
diagnosis of malignant kidney before the tumour has become so large as to be palpable. 
Again, it is in the highest degree unwise to open a kidney at operation to see if it contains a 
neoplasm. If it does and if it has been opened, recurrence within a year or less is almost 
invariable. If a surgeon is to get permanent results and any real cures of neoplasms of the 
kidney, he must make up his mind as to the diagnosis before he starts the operation, and 
must remove the kidney intact within its perinephric and fatty capsule. If the capsule is 
torn—apart from any incision of the kidney—an early recurrence is the rule rather than 
the exception. These considerations have led urologists in the past twenty years to remove 
a large number of kidneys suspected of neoplasm when none was present. A large number 
of these cases were in all probability cases of purpura. 

Fortunately a way of escape can be seen. Let it first be recognized that neoplasm of the 
kidney is comparatively rare and is by no means acommon cause of hematuria. Pyelography, 
repeated several times, if necessary. should invariably be carried out in all cases of unilateral 
hematuria. If the pyelogram shows no evidence of neoplasm, it should be trusted, the patient 
kept under observation and the kidney left alone. The chances are that the bleeding is 
a purpura confined to one kidney and may be repeated a number of times. Provided 
the hemorrhage is not alarming no harm can be done by waiting and taking repeated 
pyelograms at intervals of two to three months. In some cases the hemorrhage is so severe 
as to endanger life, and it will be necessary to operate. In seven cases I have had to remove 
the kidney for grave hematuria due to purpura, and in one of my cases of purpura of the 
bladder a bleeding kidney had been previously removed by another surgeon. I am certain 
[ have left im sitw quite a number of purpuric kidneys, where I have observed unilateral 
hematuria and repeated pyelograms have been negative. In some cases the hematuria has 
been repeated several times before clearing up, in others it has never been repeated. I have 
also removed a certain number of profusely bleeding kidneys wherein no purpuric lesions 
could be seen in the pelvic mucous membrane, but where on section a certain amount of 
interstitial hemorrhage was apparent lying between the tubules (see fig. 2). I believe that 
these cases should be classed in the same group and should be considered as instances of 
interstitial hemorrhage into a viscus caused by purpura or “ the hemorrhagic disease.” 

Differential Diagnosis.—The differential diagnosis from other causes of vesical bleeding, 
especially hemorrhagic or tuberculous cystitis, is readily made by the cystoscopic observation 
of petechie scattered throughout the bladder, in between which the mucous membrane appears 
healthy. The differential diagnosis from other causes of renal bleeding is more difficult. 
Common causes such as infection by the colon bacillus or the tubercle bacillus, calculus and 
hydronephrosis, are detected by the usual routine methods. Less common causes of renal 
bleeding are a high systolic blood-pressure, which may be associated with petechie on the 
skin, and with or without “granular” kidney; the various anemias and leukemias; and 
polyeythemia. A careful examination of the blood, including the clotting time, bleeding 
time and a platelet count should be made in all cases of hematuria. The size of the spleen 
should be estimated by palpation, percussion and X-ray examination. It must be clearly 
emphasized that in all cases of hematuria a most rigid and exhaustive study must be made 
of the blood. By this means not only can cases of thrombocytopenia be marked off and if 
necessary treated by splenectomy, but it may also be possible to separate off cases of aplastic 
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anemia, pernicious anemia, leukemia, cholemia, and early cases of polycythemia. I have 
met with three cases of polycythemia where profuse unilateral hematuria was the earliest 
symptom. In the first I removed the bleeding kidney, in the other two I was able to make 
the diagnosis by examination of the blood, taught by experience of the first case. 

Scurvy may be mistaken for purpura and is in all probability an instance of a true 
purpura where the cause is known, namely vitamin C deficiency, due to lack of fresh fruit and 
vegetables. The platelets are not deficient in numbers. 

Hemophilia can usually be distinguished owing to its hereditary nature, its history and 
the fact that the clotting time of the blood is delayed, whereas the clot itself is normal and 
there is no deficiency of blood-platelets. 

Hemoglobinuria is distinguished by expert examination of the urine. 

One of the commonest causes of profuse hematuria is acute pyelitis. The sudden onset 
with a rigor and /ugh fever, the presence of pyuria as well as bacilluria, the enlarged tender 
and painful kidney and the quick response to alkaline treatment should differentiate pyelitis 
from purpura. 

Prognosis.—In the twenty-four cases analysed, the sixteen vesical cases all recovered 
quickly, four of the nephrectomy cases recovered completely, two of the nephrectomy cases 
still suffer from mild recurrent attacks of hematuria but are definitely improved, and two 
died in a few months despite nephrectomy. Stephen Mackenzie [13] states that most cases 
of purpura recover in the end, but that 15 per cent. die chiefly from nephritis, endocarditis, 
or loss of blood. 

Treatment.—In eight of twenty-four fulminating cases and cases with grave hematuria 
it was necessary to resort to nephrectomy. In the mild cases, especially in children, the 
most likely treatment to prove efficacious seemed to be to give 25 c.c. of antistreptococcic 
serum by the mouth every forty-eight hours for two or more doses, and to attend to the teeth 
and tonsils. The serum when given by the mouth did not appear to lead to anaphylaxis, and 
it certainly produced as profound an effect as when given under the skin. Calcium lactate 
appeared to have no ameliorating action. Possibly an active preparation of parathyroid gland 
with calcium might give better results. In all cases it is probably wise to give large doses of 
alkalies according to Blum. 

In relapsing cases most marked benefit was obtained in the majority of cases by giving 
antistreptococcic serum by the mouth three times in a week every two or three months. At 
the same time all teeth shown by the X-rays to be diseased were dealt with in easy stages. 
and the tonsils, if diseased, were enucleated. In one case a heavily infected appendix was 
removed and cured the trouble, and in two others an intestine heavily infected with 
Streptococcus fxcalis received treatment and with the diminution of the streptococcus in the 
stools the tendency to hemorrhage disappeared. 

Autogenous streptococcal vaccines were used in two cases. In small doses they did no 
harm, but effected no real improvement. If the dose was too large it at once produced 
an attack of purpura. 

If no local focus of bacterial infection can be detected in the teeth, throat, upper air 
passages and bowel, resort should be had to other methods, which will be discussed below. 
The simpler methods should be employed first, and the more severe methods employed 
only when these have proved unavailing. Briefly, these measures in order of increasing 
severity are: Auto-sero therapy, direct transfusion of homologous blood, protein shock 
therapy and splenectomy. 

-ETIOLOGY OF PURPURA. 


The Blood-Platclets and the Spleen. Experimental Considerations in Men and Animals. 

Denys, a Belgian histologist, in 1887 called attention to the fact that in some cases of 
purpura there was a low platelet count. Hayem |14_, in 1890, confirmed this and made the 
following observations :— 

(1) That there was no appreciable change in the red blood-corpuscles. 

(2) That there might be a considerable diminution in the number of platelets and that 
those present might be of “ giant type.” ; 

(8) That there was no constant change in the leucocytes. 

(4) That the blood coagulated in normal time, but that the fibrinous reticulum developed 
as fibrin of unusual size, and did not retract from the walls of the glass vessels into which the 
blood had clotted and did not squeeze out the serum from the clot. 
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In 1912 Duke (15, called attention to an additional fact—that though the clotting time 
was normal, yet the bleeding time of a pin-prick might be considerably prolonged. A prick 
which should cease to bleed in three minutes might bleed for as long as an hour. He studied 
the platelets in thirty-one cases, and in fourteen he found a low platelet count below 65,000 
per ¢.c. of blood, the normal being 200,000 to 300,000. If the platelet count was below 
10,000 the case was severe, if below 1,000 very severe. 

Ledingham and Bedson |19| advanced these observations further by work on guinea-pigs, 
rats, rabbits and goats. They showed that an anti-guinea-pig platelet serum produced 
purpura in guinea-pigs, producing also an early extensive fall in the platelets; if recovery 
ensued the platelets rose again to normal. The effect was specific and was not produced by 
heterologous sera. An anti-platelet serum had no effect on the leucocytes, an anti-leucocyte- 
serum had no effect on the platelets, yet both would produce a partial clumping of the red 
blood-cells. Anti-platelet serum contains a specific antibody for platelets, and this supports 
the view that platelets are independent elements of the blood and bear no relation to the red 
cells or leucocytes. Platelets appear to supply an indispensable thrombogenetic element, and, 
if reduced, the animal is liable to suffer from purpura. These results have since been 
confirmed by Lee and Robertson [20], Gottlieb [21], Watabiki [22]. Duke [15] produced 
purpura in rabbits by repeated injections of diphtheria toxin and benzol, both of which agents 
destroy platelets. 

Purpura in man has been noted after injections of salvarsan (Anwyl-Davies [23], Labbé 
and Langlois {24|, Wydooghe and Ferond [25]). It has also been observed in benzol 
poisoning (Anderson, Boyd and Jackson [26] and in iodine poisoning (Stephen Mackenzie). 
I have observed it in two cases after injections of streptococcal vaccine. 

General purpura has been provoked in rabbits by repeated doses of X-rays (Lacassagne, 
Lavedan, de Léobardy 27]|). 

Frank called the attention of clinicians again to the low platelet count in some cases of 
purpura and elaborated the term thrombocytopenia for this class of case. 

Kaznelson |28| observed a case of purpura with thrombocytopenia where the spleen was 
enlarged. Arguing that the enlarged spleen might be actively destroying the platelets, he 
had the spleen removed at operation by Scloffer, with complete cure of the patient. In 1918 
and in 1919 |29, 30} he reported further cases of successful splenectomy for this trouble. 
Hitzrot [31] reported further cases, and Edwin Beer [32] reported five cases of splenectomy 
for this class of purpura, four of which were successiul, and states that some fifty cases have 
now been reported in the literature of splenectomy for thrombocytopenia with the hemorrhagic 
diathesis or purpura. He considers that splenectomy can only be of avail in purpura recurrens 
and not in purpura fulminans. In some of Beer’s cases though the number of platelets 
increased after splenectomy, they dropped again in course of time; but the hemorrhages did 
not recur and the patients appeared to be cured. Brill and Rosenthal [33] noted the same 
after two cases of splenectomy. This fits in with the observation of Service [84] who cured 
a case of diabetes with low platelet count of the bleeding tendency by means of insulin and 
repeated blood transfusions. Yet the blood-platelets remained low. Beer could produce no 
evidence by examining the blood from the splenic vein and artery that the spleen did destroy 
platelets. Yet the removal of the spleen appears to remove the tendency to hemorrhage. 

The heart of the problem still awaits solution. There is some key to the experimental 
puzzle yet to be found. Brill and Rosenthal suppose that the spleen must in some way cause 
the capillary walls of the blood-vessels to become sensitive to circulating toxins. They say 
the platelets are not directly concerned as a cause of the bleeding tendency. 

Beer suggests : (1) That there is a defective formation of platelets in the bone-marrow. 
(2) That circulating toxins destroy the platelets. (3) That the spleen destroys the platelets. 
None of these hypotheses covers all the facts. 

Spence |35| analyses 101 published cases of splenectomy for purpura. The bleeding 
tendency was cured in sixty-nine, and twenty-one died of the operation. He agrees with 
leer that splenectomy is suitable for chronic relapsing cases only. He divides the cases into 
three types in an ingenious attempt to formulate a theory of the action of the spleen and 
reticulo-endothelial system in causing purpura. 

Giffin |386| reports a number of cases of unusual types of hmmorrhagic disease from the 
Mayo Clinic which serve to show that the problem of causation can best be solved by further 
research on clinical cases. 
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Conner and Bumpus |59! conclude that there is not enough evidence at hand to prove 
that essential hematuria is ever localized purpura, or due to a deficiency of blood-platelets, 
but the evidence is rather suggestive that this is true in some cases. 

Local Infective Foci as a Cause.—It would appear that there are several different types 
of purpura, with differing causation, but that in a number of cases of purpura a local focus of 
infection can be found if carefully sought. The removal of this local focus may cure the 
tendency to hemorrhage. The infection is most likely to be due to a streptococcus, but it 
may probably be due to any bacterium, such as the colon bacillus, Staphylococcus aureus, 
pneumococcus, meningococcus and the viruses of small-pox or measles. The local focus is 
most likely to be found in the teeth, tonsils, accessory air sinuses, middle ear or bowel. 

Bradburn [87] reported a case of purpura cured by removal of septic teeth, and ina 
number of the cases reported above and in those reported by Moreland McCrea |18!, the 
removal of septic teeth or septic tonsils appeared to lead to a cure. In three of my cases 
purpura developed the day after the extraction of septic teeth, and in another after the 
removal of septic tonsils. Similar happenings have been reported by Kleeblatt [88] (teeth), 
by Robson [89] after the removal of a rusty nail from the foot, by Kretschmer [6] after an 
operation for osteomyelitis, by Clay and Golden |40) after an operation for mastoiditis. 
Wadsworth [41] reported a case of bilateral renal calculi with streptococci and pyuria that 
developed purpura. I have observed two cases of severe purpura in women associated with 
pyelitis due to the colon bacillus. In each case renal lavage cured the condition. 

It seems clear then that local infective foci may cause purpura, and that the removal of 
these, if not too roughly carried out, may be followed by a cure. 


The Results of Injections of Serum, Blood and Foreign Proteins. 


Weil [42], in 1905, showed that in cases of hemophilia the blood could be rendered 
normal for a time by subcutaneous injections of normal horse-serum ; surgical operations could 
be safely carried out in hemophilies after the injection of horse-serum, and bleeding could be 
stopped in the same manner after operation in hemophilies who had not previously had 
injections of serum. When house-surgeon at the London Hospital in 1906 I first employed 
horse-serum with success according to Weil’s advice in a case of hemophilia that had 
inadvertently: been operated on and was bleeding dangerously ; and have since used it 
successfully in a number of cases. 

Nolf [48] in 1909 showed that bleeding in hemophilics and in hemoglobinuries could be 
stopped by subcutaneous injections of peptone. Widal [44] found that similar results could 
be obtained in some cases of purpura; that injections of serum and peptone stopped 
hemorrhage at once and if repeated might cure these conditions. 

In a number of the cases reported above subcutaneous injections or oral administration 
of normal horse-serum or of antistreptococcic serum have been employed. Experience has 
shown that in the majority of cases the remedy quickly checks the hemorrhage. Repeated 
injections greatly diminish the severity of the attacks and render recurrences less frequent. 
Yet in some cases despite repeated injections the attacks continued to recur, it is true in a 
less severe form and at longer intervals, but a complete cure does not always appear to be 
attained. 

Widal [45] announced later that the action cf the serum or peptone was probably non- 
specific and acted by producing a colloido-clasic crisis ; that any foreign protein introduced 
into the circulation might produce a favourable result, even the injection into a muscle or 
under the skin of the patient’s own blood which apparently acts as a foreign protein (auto 
sero-therapy). However these injections act there can be little doubt that they should be the 
second line of attack in dealing with purpura. Favourable results have been reported in 
purpura after the subcutaneous or intramuscular injection of horse-serum (Stern [46], etc.). 
antistreptococcic serum, peptone, sterilized milk (Gram [47!), and even the patient’s ow 
blood (Widal, Emsheimer [48], Howard [49]|). Yet the results are not uniformly successfu!. 
Resort may then be had to intravenous injections of whole human blood from a suitab|: 
donor. Should such treatments prove ineffective, then the question of splenectomy should be 
considered, as brilliant results have been reported in a number of cases. Splenectomy has 
so far been reserved for cases of true thrombocytopenia, and should only be employed in 
severe recurrent cases, not in simple or fulminant cases. Giffin’s recent work suggests that 
splenectomy may sometimes be considered when there is no thrombocytopenia. 
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Some writers have reported good results from subcutaneous injections of adrenalin in 
repeated doses. Others state that small doses of turpentine may do good. 

Morris [50| reported a case in China in 1916 cured by emetine hydrochloride ; another 
successful case was reported by Plantier [51] of Algiers. 

Blum [2] and Szabé [3| advise large doses of alkalies in cases of bladder purpura to 
render the urine alkaline. They state that urine contains pepsin which in acid urine may 
cause digestion of the hemorrhagic areas and the formation of “peptic” ulcers. The alkali 
is said to render the pepsin inactive. 

Oppenheim [52] states that he cured a case by radiation with a quartz lamp. 

Suggestion has been employed in the cure of hysterical cases (Schindler [53|). 


The Classification of the Purpuras. 


Attempts to classify cases of purpura on an etiological basis must as yet be incomplete, for 
in at least one-third of the cases no light whatever can be thrown on the exciting cause. 
Nevertheless, a partial classification based on our present knowledge is more helpful than the 
older attempts on a clinical basis. For instance, Stephen Mackenzie, and to a less extent 
Osler [54], seek to divide the cases clinically according to the historical description of 
Werlhof [55!, Willan |56!, Henoch |57| and Schénlein |58), as follows :— 

(1) Purpura Simplex.—In young persons, with lesions confined to the skin, and which 
soon clears up by natural process of repair. 

(2) Purpura Hemorrhagica (Werlhof).—A more severe type associated with high fever, 


a tendency to recur that may prove fatal, and where hemorrhages are observed not only in 
the skin but also in the mucous membranes, joints and viscera. The hemorrhagic lesions 
may undergo necrosis and lead to ulceration and gangrene. 


(3) Purpura Rheumatica (Schinlein).—In persons who appear to suffer from so-called 
acute rheumatism, associated with symmetrical tender hemorrhagic swellings in the limbs, 
with slight fever, lasting several years, seldom fatal, and where the heart is often affected. 
Yet the disease does not appear to react favourably to salicyiates. 

(4) Henoch’s Purpura (Willan).—Oceurring chiefly in childhood, associated with intense 
abdominal colics and vomiting, swellings of the joints, albuminuria and hematuria, with 
slight fever, recurring over several years, and seldom fatal unless attended by severe nephritis. 

Osler states that the skin lesions can be of four kinds: Purpuras; serous effusions; 
erythemas, diffuse or nodular; necrotic areas. The disease has two outstanding features, 
the recurrence of attacks at long and short intervals, the morphological inconstancy of the 
skin lesions. The visceral lesions are of two types, mechanical, due to exudation of 
blood ; and inflammatory, such as nephritis of all grades of severity, less often endocarditis, 
pleurisy and even peritonitis. The etiology is dual: (1) Infections ; (2) perverted metabolism 
of the nature of anaphylaxis. ‘ 

Attempts to classify the purpuras too closely on a clinical basis seem apt to lead to 
confusion. The simplest way to look at the condition is to realize that purpuric bleedings in 
any situation are only a symptom and not a disease; that adequate classification will only 
become possible when a large number of different causes that may give rise to the symptom 
of purpura have become adequately recognized and proved; that purpura in the skin can be 
wssociated with bleedings into any mucous membrane or viscus, and that the cases can 
fall clinically into three main groups, simple, recurrent and _ fulminating. The best 
classification so far attempted appears to be that of Brill and Rosenthal. This has been 
somewhat modified below in the light of further clinical observations made in the last few 
years. 

In the first place, all cases of purpura can be classified by an examination of the blood 
nto two main groups: (1) The thrombocytopenic ; (2) the non-thrombocytopenic. 

In both it is possible that injections of sera, blood and proteins may do good, but it is only 
in the first group that splenectomy has so far been employed and may bring a cure. 

In the second place cases of purpura may be classified into: (1) those in which 
. proximate cause is apparent and which it may be possible to remove ; (2) those in which 


the cause is unknown. 
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(1) Those in which a proximate cause is apparent. 


(A) Bacterial Poisons.—Streptococci, staphylococci, pneumococci, meningococci, small- 
pox, measles, acute rheumatism, local infective foci in teeth, tonsils, sinuses, middle ear and 
bowel, trench nephritis (Stevens and Peters), pyelitis. 

(B) Chemical Poisons.—Turpentine, quinine, belladommna, iodine, benzol, arsenic, salvarsan, 
snake venom. 

(C) Intrinsic Metabolic Poisons.—Cholexmia, anaphylactic agents. 

(D) The Poisons Generated in Liseases of the Hamopoietic System.—The leukemias, 
aplastic anemia, pernicious anemia, Banti's disease. 

(E) Vitamin Deprivation.—Sceurvy, rickets. 

(F) Functional Changes in the Walls of the Blood-vessels——Schindler has reported two 
cases in victims of religious mania which were cured by suggestion. 

(G) Changes in Blood-pressure—High blood-pressure, senile purpura, purpura of the 
menopause. 


(2) Those in which the cause is unknown, so-called idiopathic purpura or the 
hemorrhagic disease. 
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DISCUSSION ON CHRONIC APPENDICITIS IN CHILDREN. 


: Chairman—Mr. Grorere E. Wave, F.R.C.S. (President of the Section for 
i" the Study of Disease in Children). 
a Dr. Ropert HvutcHison. 


THE first question we have to settle is whether there is such a thing as chronic 
appendicitis in childhood at all. It is necessary to raise this question, for I have 
heard—or read somewhere—that, in childhood, appendicitis is either acute or non- 
existent. I think this is going too far. Chronic appendicitis in early life may be 
rare, and I believe it is certainly diagnosed oftener than it exists—but that it does 
sometimes exist has, I think, been proved by the results of explorations. 

The next question is this: Does chronic appendicitis always arise out of an acute 
attack, or may the disease be chronic ab origine ? This is a very difficult question 
to answer and it is, indeed, largely academic, but if an acute attack is a necessary 
antecedent of the chronic disease, then it ought to be possible to get in the history an 
i account of some illness which might have been an acute appendicitis. That this is 
not invariably forthcoming in the proved chronic cases I think all will agree, but it 
is always possible that the original acute attack was so mild as to be overlooked or 
was regarded as a mere “stomach” or “bilious”’ attack which has been forgotten. 
On the other hand, there seems to be no a priori reason why a primarily chronic 
inflammation of the appendix should not occur just as we have chronically inflamed 
tonsils with no history of acute tonsillitis. 


i Granted, then, that chronic appendicitis occurs in childhood, and leaving open the 
bi question whether it always follows upon an acute attack or not, by what symptoms 
4 and signs are we to recognize it? In the adult, as is well known, chronic appendicitis 


may simulate gastric disease, but I do not think that “ appendix dyspepsia” occurs 
3 in childhood. At this period of life it is an affection of the colon which is apt to be 


4 simulated rather than one of the stomach. 
' The clinical picture presented by chronic appendicitis at this age is, I believe, one 
4 of which the cardinal feature consists in recurring episodes of abdominal pain, with 
: or without vomiting and slight fever, and of this triad of symptoms lower abdominal 
t pain is the most constant and important. Vomiting is not a prominent symptom in 
chronic appendicitis and fever may be slight or altogether absent. As to physical 
signs, there may be none at all if the patient is only seen between attacks. Pain on 
: pressure over McBurney’s point is, of course, suspicious, provided there is no 


tenderness elsewhere ; and still more suspicious if pressure at that point causes pain 
referred to the epigastrium. Few children, however, are good enough observers to 
enable one to elicit this sign with any confidence. Pain confined to the right iliac 
fossa is, I believe, rarely due to chronic appendicitis, but the supervention of the pain 
i on exertion rather than after meals is always suggestive. If the patient is seen 
during an attack of pain, diagnosis becomes easier, for there ought to be tenderness, 
and probably some rigidity, on palpation of the right iliac fossa, but it must be 
remembered that inflamed glands may give these signs too. 

Ap—Dis. 
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The symptoms and signs of chronic appendicitis being so indeterminate, one 
naturally asks whether an X-ray examination is of any help in the diagnosis. I 
cannot discuss this subject in detail, but I would only express the opinion, for 
purposes of discussion, that radiography cannot determine the diagnosis, and usually 
adds only another element of doubt to an already doubiful situation. I have been 
too often misled by radiographic reports in these cases to have any uncertainty on 
this point. 

We have next to consider the conditions which may simulate chronic appendicitis 
in childhood. I would group these as follows :- 

(1) Other organic conditions in the right iliac region, such as enlarged glands, 
kinking of the ileum or appendix, mobile cwcum, adherent Meckel’s diverticulum, 
etc. Ido not propose to deal with these in detail, but shall content myself with 
saying that I do not believe that they can be distinguished with certainty either from 
chronic appendicitis or from each other by any means other than exploration. 

(2) Ureteric obstruction, usually by stone. It should be possible to exclude this 
by examination of the urine, and expert investigation of the urinary passages. 
Radiography is here of real service. 

(3) Pelvic affections in girls. These may be diagnosed by a bimanual examination 
per rectum, aided, if necessary, by an anesthetic. I would suggest, however, that 
ovarian pain for which there is no discoverable organic basis may occur in girls, just 
about puberty and simulate appendix pain. It usually ceases with the establishment 
of regular menstruation. 

(4) Intestinal colic. It may be impossible to distinguish pain arising in the 
colon from pain of appendicular origin (appendicular colic). Intestinal colic is very 
common in childhood, and it is sometimes accompanied by vomiting. It often 
recurs almost daily—sometimes after each meal—and is spoken of as “ umbilical 
colic,’’ because the child refers the pain to the umbilicus. The more frequent the 
pain, however, and the closer its relation to meals, the less likely is it to be due to 
chronic appendicitis. The passage of mucus after an attack—a not uncommon 
occurrence—is also in favour of a colonic origin for the pain. It is worth discussing, 
however, whether in many even of the cases of genuine intestinal colic, a long retrocecal 
and adherent appendix may not be playing a part in disturbing the colon. I would 
suggest that the results of operation favour this view in some cases. 

(5) Acidosis attacks. Slight attacks of acute appendicitis are often mistakenly 
regarded as mere “ bilious attacks,” and I believe some surgeons go so far as to say— 
I hope I do not libel them—that all so-called bilious attacks in childhood are really 
appendicitis, and that cyclical vomiting can be cured by appendicectomy. I need 
hardly say that as a physician I do not agree with this for a moment. I believe 
that true acidosis attacks, showing themselves by recurrent vomiting and perhaps 
some fever, and the presence of acetone bodies in the urine, are of hepatic origin, 
have nothing to do with the appendix, and can be distinguished from acute 
appendicitis by the great predominance of vomiting in the clinical picture, by the 
comparative absence of pain, and its tendency to follow rather than to precede the 
vomiting, as well as by the presence of a pronounced acidosis. If headache is an 
early feature of the attack, it is also against appendicitis. None the less, I have an 
impression that the kind of child who is subject to acidosis attacks is also more 
liable than others to develop appendicitis, and I shall be interested to hear opinions 
on this point. 

These are the conditions which have chiefly to be distinguished from chronic 
appendicitis, and I believe the distinction by ordinary clinical methods, even when 
aided by radiography, is sometimes impossible. In other words, I am of opinion 
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that a certain diagnosis of chronic appendicitis can rarely be made, and that it is 
always more or less conjectural. 

What advice, then, is one to give in such a case ?* I can only tell you, for purposes 
of discussion and criticism, what my own practice is. Given a child who is subject 
to recurring attacks of abdominal pain with or without fever and vomiting, in whom 
after careful consideration of the history and physical signs there is reason to suspect 
that chronic appendicitis may be the cause, I do. not hesitate to advise, not 
appendicectomy, but exploration of the right iliac region. I am especially inclined 
to give this advice: (1) if the child is going to school or abroad, and will not be 
within the reach of immediate surgical help if need be; (2) if the parents are 
worrying much about the possibility of appendicitis; and (3) if there is a strong 
family history of the disease. 

At the same time, I never promise a cure of the symptoms. All I promise is 
that the possibility of an acute attack of appendicitis in the future will be removed 
and the parents’ fears set at rest. As a final word I would add that, looking over 
the notes of the cases in which I have advised exploration for suspected appendix 
trouble in children, I find that in a large majority the results of operation showed 
that appendicitis had not been the cause of the patient’s symptoms. Yet it was only 
in a few cases that one drew altogether blank. In some, a kinked appendix was 
found, in others, enlarged glands or a band of some sort which seemed to be the 
cause of the symptoms. I still think, therefore, that exploration is justified. 


Mr. A. J. WALTON. 


When first asked to open this discussion from the surgical aspect, I was a little 
surprised to realize that although I had had a good deal of experience of appendicitis 
| knew but little of the chronic condition in children, and therefore considered that 
it would be a favourable opportunity to carry out some investigations in order to 
make good this deficiency. During these investigations some interesting points have 
come to light, which I propose to put before you, trusting that they will at least 
form the basis of discussion. 

A short while ago I spoke on the subject of chronic appendicitis in adults [5], 
and produced evidence in support of my opinion that it rarely occurred as a primary 
disease, but was generally the result of an acute attack, the majority of so-called 
cases of chronic appendicitis being in reality atonic conditions of the cecum, 
associated with virginal ptosis. If these views were correct, one would expect to 
tind that chronic appendicitis is much less frequently diagnosed in young children, 
for before the age of puberty there is but little difference in the build of the two 
sexes, and the changes of virginal ptosis have hardly become evident. It is true, as 
| have previously shown, that occasionally young girls with ptosis will present 
symptoms somewhat closely resembling acute appendicitis, but such cases are 
relatively uncommon. Also, if this were a correct explanation it would account for 
the fact that I had found—I believe in common with most surgeons—so few cases 
of this variety in my series. 

It is my custom to classify and index all my appendix cases as “acute” and 
“ chronic.”’ In the former group I include the cases having gangrenous, perforated 
and acutely-inflamed conditions, while in the latter I include those with no active 
symptoms, even if they have followed late after an acute attack, those with 
distension, fibrosis, stricture formation, or external dense adhesions. Probably it 
includes a certain number in which the appendix was not really diseased, but 
showed senile atrophy, or was involved in a Jackson's membrane, due to a 
virginal ptosis. Of cases of appendicitis uncomplicated with other lesions there 
were 906 examples. Of these 601 were classified as acute, and 305 as chronic. Of 
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the acute, 310 were in males and 291 in females, giving 50-8 per cent. males, nearly 
an equal ratio. Inthe chronic there were 147 males and 158 females, giving 48- | 
per cent. males, again nearly the same frequency, but it is interesting to note that 
since visceroptosis has been recognized as a clinical entity, appendices only bound 
down by Jackson’s membrane have not been included in the series of chronic cases, 
If I had included with this latter group 451 examples of visceroptosis, which showed 
approximately an 80 per cent.. frequency in females, the proportion of males in this 
group would have been approximately only 31 per cent. The difference is, however, 
most noticeable when we investigate the frequency with which these two 
varieties of disease affect young children. I have divided these cases again into two 
groups, those over and those under the age of 14. In the acute group of 601 cases 
there were 186 patients under 14, 106 of them being males and 80 females. This 
gives a percentage of 30-9 in children under 14. In the chronic group, of 305 
cases, there were, however, only thirty-three cases in children under 14; of these, 
seventeen were in females and sixteen in males, giving a total of 10-8 per cent. 
When, however, we come to more closely investigate these thirty-three cases, which are 
classified as “chronic appendicitis,” further points of considerable interest emerge. 

The cases were of the following varieties :— 

(1) Following Acute Attacks —There were seventeen such cases, in which the 
operation followed a few weeks, or at most a month or two, after a definite acute 
attack, which had subsided with careful medical treatment. In all, the attacks 
had been quite typical. In some an abscess even had been drained, and in all 
definite subacute inflammatory changes were found in the appendix. These cases, 
therefore, should more correctly have been included with the acute group and not 
among the chronic. They will thus alter the figures, so that of 618 acute cases 203, 
or 32-8 per cent., occurred in children, and of 288 chronic cases 16, or 5:5 
per cent., alone occurred in children. They are, however, an mately pte 
from a practical point of view, for if the assumption is correct that appendicitis 
in adults or in children almost always commences with an acute attack, it becomes 
essential to recognize that such attacks are alarmingly frequent in young children, 
among whom acute appendicitis has still a high mortality in spite of the efforts of 
modern surgery. In children, also, it is a matter of considerable difficulty to obtain 
an accurate history of such past attacks, and hence any short illness associated 
with severe pain and vomiting should be regarded with grave suspicion, more 
especially if it is followed by localized signs of appendicular trouble. One of the 
most important factors in making a diagnosis of this condition is the fact that these 
attacks have been rare, or that there has been only one isolated instance. If the 
attacks have been frequent I should be dubious whether the pain was appendicular, 
for it is very difficult to believe, and my figures would support this view, that a 
patient could have ten or twenty attacks without perforation and a general or 
localized pus formation. 

(2) Cases with Enlarged Mesenteric Glands.—There were in this group five cases 
in which the only lesion found was a subacute or chronic inflammatory change in 
the mesenteric glands, and especially in those glands of the ileo-colic angle. The 
clinical importance of this condition in giving rise to symptoms which may closely 
resemble those of appendicitis has been discussed by Carson [2], and, more recently, 
by McFadden [3]; Braithwaite [1] has laid stress upon the fact that the disease may 
be found in both adults and children, and that in children the symptoms may resemble 
either acute or chronic appendicitis. In the majority of my own five chronic cases, 
the symptoms consisted of short, sharp attacks, often colicky in nature although 
there was sometimes dull, aching pain in addition. The nature and source of the 
infection in this group of cases are doubtful, but most investigators appear to 
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hold the view that the glands are tuberculous, and that the source of infection is in the 
lower ileum. McFadden believes that the glands are not enlarged in cases of acute 
appendicitis. This has not been my experience, for in many cases of acute infection 
[ have found them enlarged and inflamed. In the five cases, however, in this 
group, the appendix was removed in all, but no pathological change was seen. If it 
be true that the change in the glands is tuberculous, the presence of an apparently 
healthy appendix would of course not absolutely eliminate it as the source of infection, 
for it is well known that tuberculous changes may occur in the cervical glands, while 
the tonsils, which are almost certainly the source of infection, may show either no 
change or only the presence of a few tubercle bacilli. Although the general belief 
is that these glands are tuberculous, and many of them are definitely proved to be 
so by pathological investigation, it is not certain that this is the invariable change, 
and, indeed, clinical evidence somewhat supports the opposite view, for not uncom- 
monly only one gland is found to be affected, and there is no evidence of tubercle 
elsewhere in the body. Whatever be the nature of the source of the infection, my 
opinion very strongly agrees with that of Braithwaite, that the appendix should 
always be removed, for even if not the source of infection, all doubt as to the 
presence of appendicitis will be removed in the event of another acute attack. It is, 
however, to be remembered that with such treatment the symptoms may not be 
cured, and after « short interval of freedom, the attacks may recur as_ before. 
McFadden, in his figures, found that only 42 per cent. of cases were cured by 
appendicectomy, and, as he rightly says, it is doubtful whether all these were really 
cured, as some were only followed for a period of six months. 

(3) Cases of Visceroptosis.—There were five cases in young girls of 13 who had 
suffered from frequent attacks of pain in the right iliac fossa and lower abdomen. 
They were all characterized by the fact that there had been a large number of attacks 
lasting only for a few days, associated with vomiting and pain, and in some cases 
even with pyrexia, but the condition did not progress. The last attack was in no 
sense more severe than the earlier ones, and although the attacks were frequent, 
there was never any evidence of local tumour formation, although deep and superficial 
tenderness was often present. After removal of the appendix and division of the 
membranes and bands, the symptoms were for a time relieved, but they returned 
again later. In one case which clinically appeared to have been a typical example 
of chronic appendicitis with a year’s history of frequent attacks, there was complete 
freedom for sixteen months after the operation, but the symptoms then returned. 
This variety is not likely to give rise to so much difficulty in the diagnosis if it be 
remembered that it is only common in young girls, and even in them is rarely seen 
before the age of puberty. The important diagnostic points are the frequency of the 
attacks, without progress, and the absence of any evidence of an inflammatory mass 
even if an attack has persisted for some four or five days. 

(4) Zhreadworms.—There were four cases in which there had been mild attacks 
suggestive of appendicitis and in which at operation the appendix appeared to be 
slightly inflamed. In every case it was removed, and on section many threadworms 
were found within its lumen. After operation the symptoms ceased, and, although 
it is difficult to be certain that the presence of the worms could be held accountable 
for the symptoms, it seems permissible to believe that they might cause local 
inflammation and even absorption from the appendicular wall. Cases have been 
reported by other surgeons in which a segment of a tapeworm has been found in the 
appendix, but in my own group no parasite other than the threadworm has been 
cdliscovered. 

(5) In two cases of the group, no pathological lesion of any sort was found, but 
the patients remained well after operation, and it is probable, therefore, that some 
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intestinal upset of a relatively transient nature had given rise to an erroneous 
diagnosis, and that the medical treatment which of necessity had followed the 
operation had led to a cure of the symptoms. 

An investigation of these figures shows, therefore, that acute appendicitis is 
extremely common in children, patients under the age of 14 forming a high 
percentage of all cases affected with acute changes, nearly 33 per cent. of the total 
occurring in children. It is well recognized that this disease in children has 
a higher mortality and is more serious even than in adults. This may be due to the 
fact that young children are less likely to notice their earlier symptoms, and as 
they are prone to ill-defined stomach-aches, the attack may be overlooked until it has 
reached a dangerous stage. Whatever be the reason, there can be no doubt that it 
is of the utmost importance to recognize these attacks and to carry out an operation 
at the earliest opportunity. 

My own cases failed to reveal a single case of appendicitis chronic from the 
beginning, unless we consider as such those where threadworms were present in the 
lumen, and I am therefore left with the opinion that such a condition does not exist. 
The recognition of this fact is as important in children as it is in adults, but for a 
very different reason. In adults the majority of conditions diagnosed as chronic 
appendicitis are examples of visceroptosis and the patients ought not to have their 
appendix removed, for not only may they receive no benefit but their progress may 
be adversely affected. Indeed, they may be started upon a course of many abdominal 
operations. In children, on the other hand, the majority of patients diagnosed as 
having chronic appendicitis are in reality suffering from acute lesions of the appendix 
or some other viscus and ought to be operated upon without delay, and since acute 
appendicitis is in them so common and dangerous a condition, operation should be 
performed in all cases of doubt rather than that a tragedy should be allowed to occur 
from neglecting an early case of acute inflammation. The life of many a child might 
have been saved if its appendix had been removed on suspicion. 
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Mr. H. W. Carson 


said that the question as to whether chronic appendicitis in children ever existed 
had been raised a few years ago, in a wider form, in a paper by an American 
surgeon, entitled “ Chronic Appendicitis: Is it a Myth?” He (Mr. Carson) was 
satisfied that chronic appendicitis did occur in children, and that it differed in many 
ways from the chronic appendicitis of adults. Two confusing conditions common 
in the adult were not seen in children. They were appendix dyspepsia, associated 
in adults with a sclerosing type of appendicitis, which did not seem to arise in 
children, and visceroptesis, for, though a mobile cecum was not uncommon in 
children, symptoms did not arise from it. Common as was the 5 o’clock position 
in acute appendicitis in children, he did not remember having seen in them a chronic 
appendix bound down in this position. He had seen several cases of stricture of 
the lumen of the appendix leading to distension of the distal portion. This must 
have followed an ulcerated lesion, but it was often difficult to get a clear history of 
a severe attack. It gave rise to characteristic recurrent attacks of localized colicky 
pain. Threadworm appendicitis was not uncommon, but he had never seen acute 
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fulminating appendicitis result from the presence of threadworms. With regard to 
tuberculous mesenteric glands, he had always maintained that the enlargement was 
primarily inflammatory, due to some irritative cause in the ileo-cwecal region, of 
which appendicitis was the most common, and that the tubercle bacillus obtained 
lodgment later on owing to the diminished resistance of the gland. He thought 
he could differentiate between attacks of appendicitis, and the colicky attacks seen 
in mesenteric adenitis; and he relied mainly on the fact that in the latter condition 
the attacks, though severe and recurring frequently, were very short, lasting perhaps 
only a minute or so, rigidity was absent, and pressure, which was resented in 
appendicitis, was welcomed in the colicky attack. 


Dr. G. A. SUTHERLAND 


said that before this meeting took place he was doubtful whether chronic appendicitis 
in children existed, and the two previous speakers had not removed thisdoubt. He 
excluded those cases in which there had been a previous acute attack. Naturally, 
if such an attack had been treated by the physician and it subsided, adhesions 
might form and these might simulate chronic appendicitis, but that condition was 
not what was meant by the term “ chronic appendicitis.” 

Sir John Bland-Sutton once spoke of the appendix as “the abdominal tonsil,” 
and it was possible that in some cases there might be a mild attack of inflamma- 
tion of the lymphoid tissue of the appendix. Some years ago he (the speaker) had 
been interested in this subject from the point of view of rheumatism, and he was 
not sure there was not such a condition as rheumatic appendicitis. But having 
looked out for these cases, he was not convinced that it was a definite clinical entity. 

With regard to the methods of treatment brought forward for discussion, Dr. 
Hutchison had declared himself not always able accurately to diagnose chronic 
appendicitis, therefore in a doubtful case he advised an exploration of the right iliac 
fossa by the surgeon, in order to pacify the child’s parents, who were probably 
worrying about the possibility of appendicitis. Surely that was a case of treating 
the parents rather than the child, and a base conspiracy against the child’s health. 
Opening the abdomen for exploratory purposes, even in the best hands, was not free 
from risk. 

A further indication for exploration given by Dr. Hutchison was a strong family 
history of the disease, presumably of the acute, not the chronic condition. What 
that history probably meant was that a member of the family had been operated 
upon for acute appendicitis, and afterwards if another member had abdominal pain 
a doctor was consulted, and he advised removal of the appendix. He (Dr. Sutherland) 
did not think there was such a thing as a family history of appendicitis on which 
stress could be laid. 

In treating a doubtful case, the best plan was to proceed on similar lines to those 
followed when heart trouble was suspected and the child had been put to bed and 
watched. The course then was to get the child up and allow it to run about and 
lead the normal child’s life, noting the results. In the case of a child who had had 
symptoms in the right iliac fossa, and had received treatment in bed, often the 
symptoms would become intermittent. After the child had been allowed to run 
about for a month, under observation, on a full diet, the diagnosis could be settled, 
one way or the other. 


Mr. V. WARREN Low 


said he thought that Dr. Sutherland under-estimated the danger of familial appendi- 
citis. Only that day he (the speaker) had seen an old friend, who had reminded him 
that two of her children had died from appendicitis, neither having been operated upon 





1126 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 


106 Low—Cawadias: Chronic Appendicitis in Children 


in time. He knew another family, of which two members had died, and a third 
had been extremely ill, as a result of appendicitis. Such instances of family 
susceptibility to appendicitis must be well known to all present. 

Dr. Hutchison had crystallized in clear language the views that he (Mr. Low) 
had held vaguely. He (Mr. Low) had always been convinced of the existence of 
chronic appendicitis in children, but had to confess that he had never diagnosed such 
a case. His experience of the condition was based on the fact that he had operated 
upon a number of cases of acute and subacute appendicitis in children and had found 
evidence that the appendix had been chronically inflamed. This. evidence was 
afforded by the hypertrophied muscle, the fibrosis of the submucous coat and the 
thickened mucous membrane. The appendix, too, often contained foul intestinal 
contents. 

He did not see so many cases of acute appendicitis in children in hospital as 
he used formerly to see, but he had considerable experience in a large group of 
preparatory and other schools, in which there were some hundreds of children of 
both sexes. He had often been called to operate for attacks of subacute or acute 
appendicitis; the child had been suddenly seized with acute abdominal pain, the 
temperature was not perhaps raised, but the pulse was definitely quickened and there 
was tenderness in the right iliac fossa. When he saw the patient there was 
tenderness over the appendix area or pain in the epigastrium produced by pressure 
over the right iliac fossa. Anyone who had had experience with children would not, 
he thought, hesitate in these circumstances to remove the appendix. 

He admitted that many of those appendices did not show such definite evidence 
of acute inflammation as, from a diagnostic point of view, he would have liked them 
to do, but all, or nearly all, showed evidences of chronic appendicitis, the appendix 
being stiff or rigid, as if it were composed of erectile tissue, and often containing foul 
intestinal contents, and the mucosa was thickened in comparison with that of the 
surrounding intestine, though, even with a lens, one could not always find ulceration. 

He agreed that subacute or acute appendicitis could not be differentiated from an 
inflamed gland, but he thought the inflamed gland was an effect of the appendicular 
condition. 

Probably tonsillitis and appendicitis had the same causal origin. In many cases 
of appendicitis he found that the tonsils had been removed, or he heard of their 
removal a year or two after the appendicectomy. He did not suggest that one 
caused the other, but he thought that there was some peculiarity about the adenoid 
tissue in both which made them very vulnerable to infection. The evidence of there 
having been chronic appendicitis was often strengthened by the fact that patients 
had much better health after the appendix was removed. 

In his experience adhesions after appendicectomy were much rarer in children 
than in adults. He did not remember having operated on a child for adhesions, 
following the removal of the appendix. 


Dr. CAWADIAS 


said that the question of the frequency of appendicitis in children would gain in 
clearness if cases were not divided into acute and chronic, because the physio- 
pathological basis of appendicitis did not allow such a division. Once the appendix 
began to be inflamed, the inflammation was permanently installed, and appendicitis 
was essentially a chronic inflammation manifesting itself clinically in acute paroxysms 
and interparoxysmal periods either with or without certain symptoms. What were 
called attacks of acute appendicitis were really paroxysms. Therefore, one ought not 
to diagnose “ acute appendicitis ” or “ chronic appendicitis,” but “ appendicitis in the 
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period of paroxysms ” and “ appendicitis in inter-paroxysmal periods.” In this way 
the danger of temporizing in so-called “ chronic appendicitis,’’ would be avoided. 

With regard to differential diagnosis cyclical vomiting must be differentiated ; 
the opinion of Comby—that this vomiting was due to chronic appendicitis—could 
not be proved by clinical observation. One had also to differentiate colitis, but from 
the real colitis of children the differentiation was easy, the clinical pictures being 
totally unlike each other. A great source of error was the so-called muco- 
membranous colitis—rare in children—and not actually a colitis at all, but due to a 
reflex over-stimulation of the colon parasympathetic causing spasm of the colon and 
myxhorrhoea, the point of origin of the abnormal reflex being very often an inflamed 
appendix. Radiograms did not give any assistance in the diagnosis of chronic 
appendicitis in children, but he had found that palpation under the screen and 
localization of a sensitive point at the lower part of the cecum in a region 
corresponding to the insertion of the appendix was very helpful. 

The problem of differential diagnosis was very great, and although it was safer 
to operate in cases of doubt, we could not fail to be disagreeably impressed when 
statistics showed that in 40 per cent. and even in 70 per cent. of cases of operation 
for chronic appendicitis there was not any inflammation of the appendix. These 
unnecessary operations would be avoided up to a certain point, if a thorough 
examination was made, and if the differential diagnostical problems, abdominal, 
thoracic and nervous, were well considered by the physician, who must play the 
preponderent réle in the decision as to operation. 


Mr. BARRINGTON-WARD 


said that a change in nomenclature would clarify matters. There were two kinds 
of eases brought to the surgeon with the diagnosis of “ chronic appendicitis.” One 
had been clearly described by Dr. Hutchison, and for this ~ recurrent appendicitis ”’ 
was a better term. The central pain, with or without fever, and with or without 
vomiting, were bijou reproductions of an acute attack. Diagnosis had to be made 
from other causes of colic whether intestinal, ureteric, or from Meckel’s diverticulum. 
Dr. Hutchison had twitted the surgeons concerning acidosis with the suggestion that 
some thought that cyclical vomiting could be cured by removal of the appendix. Few 
surgeons could hold such an opinion; on the other hand, it might be thought that 
some physicians were too fond of the diagnosis of acidosis to explain abdominal pain. 
Vomiting was always a feature of acidosis, pain took a purely secondary part. The 
difficulty of diagnosis between acidosis and appendicitis hardly ever arose in the 
treatment of recurrent appendicitis. Nothing except operation could be considered. 
It was a different matter with the second kind of “ chronic appendicitis’ with which 
the surgeon had to deal. In this case indirect signs and symptoms predominated. 
The patient was brought for the relief of chronic ill health, not because of the risk of 
un acute attack. The features were disordered intestinal function—constipation or 
diarrhoea—loss of appetite, foul breath, skin disturbances, and some tenderness in the 
right iliac fossa. It was doubtful if the appendix could be the cause, although it 
must be considered a possibility. A damaged appendix might interfere with normal 
peristalsis, or an adherent appendix might actually obstruct the ileum and upset the 
normal ileo-czcal reflex. More often such a condition was due to a band obstruction 
of the ileum or mobility of the ascending colon. A great deal had been learned in 
recent years concerning the various congenital abnormalities of the mesenteries and 
ial-position of the colon. Minor degrees might produce the indirect symptoms 
which he had described. 

He was, no doubt, preaching to the converted when he urged that every operation 
for chronic appendicitis should be, in effect, a general survey of the abdomen. 
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Dr. MAITLAND-JONES 


said he had come to the meeting that night believing that primary chronic appendicitis, 
if indeed it existed at all, in children, was extremely rare. So far he had heard no 
arguments which had caused him to reconsider his views, and no mention had been 
made ot any signs or symptoms by which chronic appendicitis might be recognized. 
He had seen only one case which was a possible example of the condition—this was 
in a boy, aged 9, who had been admitted to hospital for repeated hamatemesis; a 
laparotomy was performed, and a thickened appendix was found and removed ; since 
the operation, several years ago, the boy had remained well. It was conceivable 
that this patient had a chronic appendicular infection which had caused acute 
gastric erosions with bleeding. At the same time, if ever he (the speaker) had any 
suspicion that the appendix was at fault, he would have no hesitation in recommending 
a laparotomy on account of the serious results of appendicitis in children. 


Mr. H. W. S. Wriaur 


said he would like to ask a question with reference to the differential diagnosis 
between conditions such as inflammation of the glands in the ileo-cecal region and 
subacute appendicitis. 

It had been his recent experience to see three cases of ileo-cxcal adenitis. In 
each of them he had been doubtful of the diagnosis and had had a blood-count taken, 
with the result that the white count was lower than one would have expected it 
to be had a subacute or early acute appendicitis been present. 

It would, therefore, be interesting to know what was the average blood-count in 
cases of adenitis; probably if a blood-count was made during doubtful attacks of 
pain in the region of the appendix, some help would be obtained. 


Mr. G. E. WauaGH (Chairman) 


said that when one was examining the abdomen of a child who was not suffering 
from acute appendicitis, one could not predict the intimate cell structure of the 
particular appendix. If, after removal, the appendix was microscopically examined, the 
report might state that the cell structure showed signs of “ chronic inflammation,” or 
might as frequently state that it did not. Beyond that, the pathologist had 
contributed nothing to the solution of the problem; neither had he evolved any test 
to enable one to determine beforehand what was the modification of cell structure: 
no suggestion as to prevention was forthcoming, while the responsibility for the 
treatment of the case was in the hands of the surgeon. 

“ Chronic appendicitis,” therefore, was still a purely clinical problem; and the 
profession was attaching a label which had been applied to a condition in the 
pathological laboratory. There were likely to be fewer difficulties of diagnosis if the 
conditions were referred to under a vaguer term, such as “chronic appendicular 
disability,’ or “ appendicular disease,’ or “ chronic functional disturbance of the 
appendix.” Patients desired relief from certain symptoms, and when these had 
been relieved successfully by the removal of the appendix, there was no need to seek 
justification by a laboratory classification. Therefore, patients must be examined 
from the aspect of a symptom-complex, which might be ordinary, but, on the othe! 
hand, might be considerably varied. 

There were two specific types of chronic inflammation. One was the primary 
tuberculous affection of the appendix, more common when the appendix was in » 
hernial sac than when it was in the abdomen. It attracted attention by the intensity 
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of the pain, unassociated with toxemia. In the abdominal type it was of interest 
to note at the time of operation that there was no tuberculous peritonitis, with 
the exception of a few miliary tubercles on the c#cum, and that a cure would 
be effected by removing the grossly tubercular appendix. He had not seen a case 
develop either tuberculous peritonitis or abdominal tuberculosis subsequent to such 
removal. 

The other condition was a primary streptothrix lesion of the appendix ; it was 
one of the great disappointments awaiting the surgeon. The patient became ill, and 
was found with an evening temperature of 105° or 106° F., dropping to 99° in the 
morning, with vague abdominal discomfort which could not be explained. There 
were no abnormal signs to point to primary abdominal disease, and the investigation 
for every other possible explanation of the illness was likely to extend over some 
weeks, during which the swinging temperature was a daily event. After about 
six weeks there appeared a small, tender, circumscribed swelling in the abdomen, 
suggestive of an encapsuled chronically inflamed appendix. At operation those 
concerned would be gratified to see an injected, swollen and cedematous appendix, 
which seemed to afford a most satisfactory explanation of all the previous troubles ; 
but hopes would be dashed in three days by a _ repetition of the swinging 
temperature, and by the fact that obviously the child was slowly getting worse. 
One was sure to reopen the abdomen sooner or later in the hope of finding a residual 
ubseess—or even that a swab had been left behind. But one found nothing more 
than that the planes of abdominal tissue would be glistening in appearance, as if a snail 
had crawled over them. The significance of this would only be recognized by those 
familiar with it. When, however, after the lapse of several more weeks’ tell-tale 
tumuli with crateriform openings occurred along the line of the scar, or even on the 
chest wall, if would be realized too late that there had been an actinomycotic 
infection throughout. The attacks checked be stopped by the administration of tincture 
of iodine in milk, according to the method of Dr. J. A. Nixon. 

He wished to speak of three symptom-complexes as distinct from inflammation. 
The first was that in a child who had a “ pricking” sensation in the right iliac fossa. 
Cross-questioning revealed that there was a slight stomach-ache as well. It had been 
« matter of curiosity for several years why children always chose the adjective 
“ pricking.”’ A very definite type of appendicular lesion was present in which the 
appendix was V-shaped, with the distal part slightly swollen and the proximal part 
narrowed, and a vestigial band between the two segments tying it down to the 
posterior abdominal wall. He thought the explanation was that the loaded bowel 
pulled on this fixed point, causing the “ pricking” sensation complained of, and some 
distension of the distal portion was caused at the same time, producing the slight 
stomach-ache feeling. Probably the distended appendix relieved itself before a 
pathological lesion was developed. In the last twelve cases he correctly predicted 
that this type would be found. Although the number of cases was so small, it 
might interest other operators to check these observations. 

The next type was that of the child who clutched at the end of the urethra and 
screamed with pain at the termination of the act of micturition. In adults it 
was not uncommon for chronic appendicular mischief to manifest itself as urethral 
pain, and an exhaustive investigation of the genito-urinary tract should be made 
before removal of the appendix was justified. When that had proved negative 
one could say positively that removal of the appendix would relieve this symptom- 
complex. 

The third—and rarer—type of syndrome was that seen in the child, in perfect 
health, who at weekly, perhaps monthly, intervals quietly emptied its stomach, 
without appearing to be ill either before or after. The first thought would be of an 
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intracranial lesion. But when a meticulous investigation had failed to reveal any 
explanation at all, this symptom-complex would be relieved by removing the 
appendix. 

There had been much loose writing on the subject of acidosis, suggesting that 
the authors had not had a very profound first-hand experience. He was bewildered 
to think there could be any suggestion of the need for a differential diagnosis between 
acidosis and an appendicular lesion. Ketones in the urine could no more cause an 
attack of abdominal pain than could sugar bile or albumin. Ketonuria was a precise 
scientific index of the degree of starvation that a patient had reached—and nothing 
more. When the Murphy-Fowler-Ochsner treatment was introduced in 1906 in 
children, it produced a holocaust of deaths from ketonuria because of the high grade 
of starvation imposed upon them. But eighteen months afterwards, clinicians had 
solved the matter by the pre- and post-operative administration of glucose. Those 
who read the more recent papers on hydrogen-ion concentration would realize how 
valuable the glucose treatment was. 

Lastly, there was the gland problem. Of the enormous number of cases of 
glandular disease passing through a large children’s hospital, it was a generous 
estimate that only 1 per cent. needed surgical treatment on clear-cut indications. 
There were two groups. In the first the child seemed to have appendicular colic. 
He was seen twenty-four hours after the onset, and one was surprised at the 
comparative fullness of the right iliac fossa, probably due to glandular enlargement. 
Operation showed the condition to have been due to a mildly inflamed appendix with 
enlarged glands in the ileo-colic angle only ; within six weeks after operation no gland 
would be palpable. 

In the second group were children who were found to have enlarged glands when 
the complaint was of vague abdominal trouble. A few did not yield to conservative 
treatment, and, with the glands rapidly enlarging, showed signs of toxwmia. 
Multiple small abscesses formed in such glands, and unless such cases were operated 
upon, the peritoneal cavity would be infected. Other children in whom the glands 
did not enlarge, complained of a constant pain, sometimes throbbing in character, 
with the onset of signs of toxemia. This indicated the complete breaking down’ of 
the gland mass into one large abscess. His experience was that the changes in this 
latter group were due frequently to Bacillus coli grafted on to a chronically 
tuberculous gland. 

These remarks were founded upon an experience of over 500 cases of what he 
could speak of as “ chronic appendicular trouble” in children. 


Dr. HUTCHISON (in reply) 


said that the question which he had raised in the first part of his paper was really 
one of terminology. He was prepared to accept Dr. Cawadias’ idea that so-called 
acute appendicitis could be regarded as paroxysms of a less acute condition ; it 
might still be debated whether there was a condition of appendix which was chronic 
from the beginning. 

There had been general agreement as to the extreme difficulty of diagnosis in 
some cases. The President had mentioned a number of conditions which the 
speaker did not include, and, indeed, which he had not known of, but with which 
Mr. Waugh, moving in a world unrealized by the physician, was familiar. He 
(Dr. Hutchison) was not familiar with chronic tuberculosis, or with an 
actinomycotic condition of the appendix. Nor was he familiar with the painless, 
quiet, effortless vomiting to which the President had alluded, and which could be 
cured by removing the appendix. 
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He regretted that only one speaker (Dr. Cawadias) had advocated X-ray 
diagnosis. The way in which tenderness, due to the appendix itself, as apart from 
that due to inflamed glands, could be determined by this means was not very clear. 

Mr. Carson had said that in many cases he could diagnose enlarged glands from 
appendicitis, and the differentiation which he mentioned—the short, sharp attacks, 
with intervals of absence of pain in gland conditions, as opposed to the more 
continuous pain in appendicitis—might prove of value. But there was still the 
difficulty of distinguishing these from the paroxysms of pain in umbilical colic. 

He had no experience as to the value of a leucocyte count as a means of 
differentiation from inflamed glands; he did not think it would make a diagnosis 
more certain, but he had an open mind about it. 

He certainly did not agree that the best treatment in a suspected case was to get 
the child up and let it run about, as Dr. Sutherland had suggested, as under such 
conditions a gangrenous appendix might perforate. The analogy with heart cases 
was not a fair one. If a heart were tried somewhat too highly one did not find 
that irreparable damage ensued, but the kind of trial suggested for the appendix 
might well end in disaster. Neither did he agree that to ask for exploration 
because of the worry of the parents was “a base conspiracy against the child’s 
health.”’ By stilling the anxieties of the parents one was really helping the 
child, for there was an unnatural fear of the consequences of what were quite usual 
acts and activities, which greatly interfered with the child’s normal life. He still 
contended that, in the face of the admitted diagnostic difficulties, if there was 
reasonable ground for suspecting the appendix, it was a plain duty to have an 
exploratory laparotomy performed. 


Mr. WALTON (in reply) 


said he agreed with Mr. Carson in his reference to threadworms in the appendix ; 
he had never seen an acute attack when the cause was threadworms. Usually these 
worms were harmless passengers, but in the cases concerned, the symptoms seemed 
to have cleared up after the appendix was removed. 

He agreed also with those who considered that the enlarged glands in the 
appendicular region were not primarily tubercular. McFadden, in his recent paper, 
said he had never seen enlarged glands in association with acute appendicitis. That 
was not his (the speaker's) experience, for with acute appendicitis he frequently 
found a large swollen gland at the ileo-cacal angle. 

With regard to Dr. Sutherland’s remarks, he agreed that no operation was 
entirely free from risk, and it was a pity that all had to confess to having opened 
abdomens when they should not have done so; he always regarded this as a tragedy. 
At present, however, he possessed no means of knowing how to avoid it. This 
condition could often only be dealt with by operation, and in children the risk was 
very small indeed. From the child’s point of view it did not matter whether 
the abdomen was opened for an acute appendix, or whether another acute condition 
was found which had not been diagnosed. If, as Dr. Sutherland suggested, the child 
were allowed to be up and running about, he could prophesy, with Dr. Hutchison, 
that the appendix would perforate, a calamity one wanted to avoid. There were 
always cases which were treated medically and watched, and which had a quiescent 
and deceptive period when a cure was hoped for, but in which this qn period 
was followed by perforation. 

Mr. Warren Low’s remarks about the danger of adhesions were ntavention, 
His own experience was bringing him to the conclusion that with the exception of 
mechanical accidents, such as strangulation by a band, abdominal adhesions were of 
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no importance and rarely, if ever, caused symptoms. If any formed, they showed 
a strong tendency to disappear, and the ordinary membranous adhesions did not 
cause symptoms. When the medical profession realized the tendency of adhesions 
to disappear, there would be fewer needless operations for their removal. In spite of 
all that had been said that evening, he still thought that proof of the presence 
of chronic appendicitis had not been produced. The evidence was that cases occurred 
without an acute attack, and that the symptoms of such were cured by operation. 

He had not seen streptothrix cases, such as those to which the President had 
referred; those of the kind he had seen were acute, and indistinguishable from 
suppurative cases of the ordinary kind. In future he would look out for the 
syndrome which Mr. Waugh had mentioned, 
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“pee a nn eas of MENTAL DLO 





for mild cases, with private suites if desired. Volun’ Patients received. 
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SULPHOSTAB 
(BOOTS) 


is obtainable 

through all the 
| eight hundred 
branches of 











ULPHOSTAB (BOOTS) is 
specially prepared for subcu- 
taneous and intramuscular in- 
jection in the treatment of 
syphilis and other spirochztal 
diseases. It has undergone 

exhaustive clinical trials, both with 
children and adults and the résults 
have proved highly satisfactory. 
SULPHOSTAB (BOOTS) is. practi- 
cally painless. in use, and its high 
therapeutic activity has been fully 
demonstrated. 
APPROVED BY THE MINISTRY 
OF HEALTH 
for use in Public Institutions. Manu- 
factured under Licence No. 19 and 
biologically tested under approved 
arrangements. Supplied in hermeti- 
cally sealed ampoules, in the following 
doses ;— 
0025 gm. O10gm. 030 gm. 
005 gm. 015 gm, 045 gm. 
0075-gm. O20gm. 060 gm. 
In single ampoules and in boxes of ten ampoules 


Prepared in the Laboratories of 
BOOTS PURE DRUG 
COMPANY, LIMITED 


MANUFACTURING CHEMISTS 
AND MAKERS OF FINE CHEMICALS 


NOTTINGHAM, ENGLAND 


Telephone: NOTTINGHAM 4sgor 
Telegrams: “ DRUG, NOTTINGHAM” 














